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EXECUTIVE SUMMARY

ES.1 BACKGROUND

The U.S. Environmental Protection Agency is proposing to revise subcategorization and effluent
limitations guidelines and standards for the meat products industry point source category. The current
meat products rule, 40 CFR Part 432, sets effluent guidelines and limitations for the beef, pork, and
rendering sectors of the meat products industry. These standards were set and revised over a number of
years, most recently in 1995. This proposed rule revises the existing subcategories in the industry as well
as guidelines for those subcategories, and proposes new standards for facilities that perform poultry
slaughter and processing operations. Prior to this proposed rule, EPA has set no national effluent

limitations guidelines or standards for poultry slaughterers or processors.

With the exception of small processors (Subcategory E), EPA is proposing revisions to Best
Practicable Control Technology Currently Available (BPT), Best Available Technology Economically
Achievable (BAT), Best Conventional Pollutant Control Technology (BCT), and New Source Performance
Standards (NSPS) in Subcategories A through D (red mest facilities that perform slaughter operations),
Subcategories F through | (red mest facilities that process mesat not slaughtered at the facility), and
Subcategory J (rendering facilities). EPA is proposing to create two new subcategories (K and L) for
facilities that slaughter and process poultry, and to set BPT, BAT, BCT, and NSPS for these poultry
subcategories. EPA isnot proposing any revisionsto current guidelines and standards for indirect
dischargers in the red meat subcategories, nor isit proposing to set new standards for indirect dischargers

in the poultry subcategories.

ES.2 [INDUSTRY OVERVIEW

The meat products industry includes establishments that primarily slaughter livestock and/or
process meat into products for further processing or for final sale to consumers. The industry can be

roughly divided into red meat facilities, primarily producing beef or pork products, and poultry facilities,
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which primarily produce chicken (excluding eggs) and turkey products. (Red meat facilities may also
process lamb or veal. Poultry facilities may aso process other birds, such as ducks and geese, and aso
small game, such asrabbits.) Facilities may perform slaughtering operations, processing operations from
carcasses slaughtered at other facilities, or both. In addition, rendering operations may be performed either
at stand alone facilities, or in combination with slaughter and/or further processing operations. Companies
that own meat product facilities may also own facilities that perform “upstream” or “downstream”
operations involved in getting meat products from the farm to the consumer (e.g., livestock raising,

wholesale distribution), but these facilities are not considered part of the meat products industry.

The meat products industry is primarily composed of four North American Industrial
Classification System (NAICS) codes: 311611 (animal — except poultry — slaughtering), 311612 (meat
processed from carcasses), 311613 (rendering), and 311615 (poultry processing). Based on 1997
Economic Census data (U.S. Census, 1999a - 1999d), the industry employs 464,000 workers in 3,400
establishments, and produced $30.9 hillion of products (value added basis) in 1997. The industry
component sectors, however, are quite distinct. For example, red meat slaughtering facilities (NAICS
311611) employ 142,000 workers in about 1,400 establishments, while red mesat processors (NAICS
311612) employ 89,000 workers in 1,300 establishments. However, total value added by meat processors
exceeds that of daughterers (29 percent and 28 percent of total industry value added respectively). Poultry
plants (NAICS 311615) account for only 14 percent of industry establishments (470), yet employ amost
50 percent of the industry work force (225,000 workers) and produce 39 percent of industry value added
output. Rendering facilities (NAICS 311613) employ 2 percent of industry labor and produce 4 percent of

outpui.

ES.3 DATA SOURCES
The economic analysis relies on awide variety of sources. Both data availability and relevance

determined the relative reliance EPA placed on different sources for various components of the economic

profile, methodology, and analysis.
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EPA surveyed the meat products industry under authority of the CWA Section 308 (U.S. EPA,
20028). EPA administered 1,650 screener surveys and 350 detailed surveys. EPA used data from the
screener survey to classify and subcategorize facilities by meat type, processes performed, and facility size
to determine the relevant industry population potentially affected by the proposed rule and to provide a
framework for the estimation of compliance costs and economic impacts. EPA will use facility and
company specific financial data from the detailed survey to develop models for estimating impacts of the

final rule; this data was not available in time for use in analyzing impacts for the proposed rule.

EPA relied heavily on the U.S. Census Bureau’'s 1997 Economic Census to profile the meat
products industry. Furthermore, data from the same source were used to devel op economic mode! facilities
for estimating impacts of the proposed rule. EPA also obtained specia tabulations of Census data to
statistically model the distribution of facilities represented by each model facility. EPA used U.S.
Department of Agriculture (USDA) publications as data sources for the baseline economic models and the
analysis of changes and trends in the industry over time. Publications by USDA’s Economic Research
Service were arich source of information and analysis on important issues such as the demand for mest

products, industry concentration, competitiveness, and technological change.

Academic journals were an important source of information on the nature of competition in the
meat products industry, technological change, and industry trends. EPA aso used academic research to
provide econometric estimates of key industry parameters — such as the price elaticities of demand and
supply — for its economic impact models. EPA used industry sources such as trade journals and trade
associations to develop its industry profile, to formulate a better understanding of industry changes, trends,

and concerns, and to highlight significant firms and their role in the industry.

ES4 ECONOMIC METHODOLOGY

EPA developed capital and operating and maintenance (O& M) costs for incremental pollution

control. The capital cost, a one-time cost, istheinitial investment needed to purchase and install equipment

involved in pollution control. The O& M cost is the annual cost of operating and maintaining that

equipment; asiteincursits O& M cost each year. For this proposal, EPA estimated average compliance
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costs for a series of model facilities based on subcategory, size, and discharge type (for details, see the
Development Document, U.S. EPA, 2002b).

EPA then annualized the estimated capital and O& M compliance costs. Annualized costs are
calculated as the equal annual payments of an annuity that has the same present value as the stream of cash
outflow over the project life and includes the opportunity cost of money or interest. An annualized cost is
analogous to a mortgage payment that spreads the one-time investment of a home over a series of constant
monthly payments. EPA annualizes capital and O& M costs because: (1) capital costs are incurred only
once in the equipment’ s lifetime and the initial investment should be expended over the life of the
equipment, and (2) money has a time-based vaue, so expenditures incurred at the end of the equipment’s

lifetime or O& M expenses in the future are not the same as expenses paid today.

EPA used its estimated annualized compliance costs in four different levels of analysis:

. Facility-level impacts model (see Section 3.1.2 for details),
. Financia ratio analysis (see Section 3.1.3 for details),

. Market model (see Section 3.1.4 for details), and

. Nationa impacts (see Section 3.1.5 for details).

Each is discussed briefly, below.

EPA used 1997 Economic Census data at the employment class level from the four meat product
industry NAICS codes to develop model facilities representing red mest slaughter plants, red meat
processing plants, rendering plants, and poultry combined slaughter and processing plants. EPA used
Census revenue and cost data to estimate facility revenues, earnings before interest and taxes, net income,
and cash flow. EPA also obtained from Census special tabulations of the variance of key revenue and cost
measures that it used to estimate the variance of each model facility’sincome. Combining this with the
assumption that facility incomeis normally distributed, EPA estimated a cumulative probability
distribution function for each model facility. This alows EPA not only to estimate impacts to each model
facility, but to the entire class of facilities the model represents aswell. Thus, EPA presents two types of

model facility impacts. First, EPA provides impact measures such as the ratio of annualized compliance
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costs to revenues and net income to the model facility itself. Second, EPA uses its estimated probability
distributions to project impacts to the group of facilities represented by the model. These include impacts
such as the percentage and number of facilities that incur costs exceeding 100 percent of cash flow, or 1

percent of revenues.

EPA used financial ratio analysis to examine whether a company can afford the aggregate costs of
upgrading all of itssites. Many banks use financia ratio analysis to assess the credit worthiness of a
potential borrower. If regulatory costs cause a company’s financial ratios to move into an unfavorable
range, the company will find it more difficult to borrow money. EPA considers a company in such a
condition to bein financial distress. Financia ratio anaysisis performed at the company level rather than
the facility level. Thisis because: (1) many firms maintain complete financia statements (balance sheet
and income statement) at the business entity or corporate level, but not the site level, (2) significant
financial decisions, such as expansion of a site's capacity, are typically made or approved at the corporate
level, and (3) the business entity (or corporate parent) is the legal entity responsible for repayment of a
loan, and therefore the lending ingtitution eval uates the credit worthiness of the business entity, not the site.
EPA selected the Altman Z' score, a weighted-average of severd financial ratios, to characterize the
baseline and post-regulation financial conditions of potentially affected firms. The Altman Z' score
simultaneoudly considers measures of liquidity, leverage, profitability, and asset management. It addresses
the problem of how to interpret the data when some financia ratios look “good” while other ratios look
“bad.” Also, it provides well defined thresholds for classifying firms asin good, indeterminate, and poor
financia health. For proposal, EPA could only perform the Altman Z' score analysis for a select group of

facilities due to alack of data availability; al firmswill be examined for the final rule.

EPA developed a market model to examine the impacts of the meat products industry effluent
guidelines on the price and output of various meat products. The distinguishing feature of EPA’s market
model isthat it explicitly incorporates cross-market impacts among meat types into the analysis. Thisis
for two reasons. First, the demand for meat products such as beef, pork, broilers, and turkey is closely
related; a change in the price of pork will also tend to cause a change in the demand for beef becauseitisa
substitute for pork. Second, EPA’s proposed effluent guidelines will simultaneoudly affect the price of
beef, pork, chicken, and turkey, thus the market analysis for each product depends not only on the

compliance costs for that product but aso on the impact of compliance costs on the prices of the other three
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meat products. The market model aso examines international trade effects of the proposed rule; the export

of meat products is becoming an increasingly important source of growth for U.S. meat producers.

Finaly, EPA usesthe U.S. Department of Commerce's Bureau of Economic Analysis (BEA)
“input-output” multipliers (RIMS I1) to examine indirect and induced impacts of the proposed rule on the
national economy. Impacts on the meat product industry are known as direct effects, impacts on industries
that supply inputs to the meat products industry economy are known as indirect effects, and effects on

consumer demand are known as induced effects.

ESS5 RESULTS

ES.5.1 Regulatory Optionsand Costs

Table ES-1 presents EPA’ s proposed subcategories for the meat products industry along with the
facility process combinations (meat type and process classes) and EPA’s count of potentially affected

facilities (based on survey data) contained in each subcategory.

Table ES-2 summarizes the pollution control options considered for each subcategory. EPA is
proposing option 3 for BAT and NSPS in all subcategories except Subcategory J, for which option 2 is
proposed. EPA proposes to exclude small red meat processors (facilities producing less than 6,000 pounds
of finished product per day; Subcategory E) from revisions to the current guidelines. EPA proposesto set
less stringent requirements (option 1) for small processorsin subcategories K and L. EPA does not
propose revisions to PSES in red meat subcategories, nor does it propose to set PSES for subcategories K
and L.

Table ES-3 provides estimated compliance costs by subcategory and option. Note that EPA
estimated two sets of costs: “ upper-bound” and “retrofit.” Upper-bound costs represent the estimated cost
of purchasing new capital equipment for each option. However, in options 3 and 4, it is possible to retrofit
or upgrade aready purchased wastewater treatment technologies to meet the more stringent standard rather

than purchase new equipment. Thus EPA provides retrofit costs as a lower-bound compliance cost
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TableES-1

Proposal 40 CFR 432 Subcategories,
Meat Type and Process Class,
Discharge Type, and Size

Number of Facilities

Direct Indirect
Meat Type | Processes Size Dischargers | Dischargers
Subcategory A through D
Red Meat (2) First Processing; Small 59 1,001
(2) First Processing and Further Processing;
(3) First Processing and Rendering; Non Small 66 60
(4) Firgt, Further Processing, and Rendering
Subcategory E through |
Red Meat (2) Further Processing; Small 48 2,940
(2) Further Processing and Rendering;
(3) Mixed Meat Further Processing;
(4) Mixed Meat Further Processing and Non Small 19 234
Rendering'
Subcategory J
Red Meat (1) Rendering Small 6 17
or Poultry
Non Small 21 75
Subcategory K
Poultry (2) First Processing; Small 0 39
(2) First Processing and Further Processing;
(3) First Processing and Rendering;
(4) Firgt, Further Processing, and Rendering Non Small 83 138
Subcategory L
Poultry (2) Further Processing; Small 4 568
(2) Further Processing and Rendering;
(3) Mixed Meat Further Processing;
Non Small 15 208

(4) Mixed Meat Further Processing and

Rendering'

YEPA allocated 61 percent of facilities from the mixed further processing and mixed further processing and
rendering classes to Subcategory E through I, and the remaining 39 percent to Subcategory L. For small facilities,
the alocation is 59 percent in Subcategory E through | and 41 percent in Subcategory L. EPA designated facilities

as “small” based on production (See Chapters 4 and 6 for details).
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Table ES-2
Meat Products Industry Treatment Technology Options

(nonsmall facilities)

Option Treatment Unit
Direct Dischargers
BAT 1 Preliminary Treatment, Dissolved Air Flotation, Lagoon, Ultra-Violet

Disinfection

BAT 1
(small facilities)

Preliminary Treatment, Dissolved Air Flotation, Lagoon, Ultra-Violet
Disinfection, Drying Beds

Preliminary Treatment, Dissolved Air Flotation, Lagoon, Nitrification -

BAT 2 Suspended Growth, Ultra-Violet Disinfection, Drying Beds

Preliminary Treatment, Dissolved Air Flotation, Lagoon, Biological Nitrogen
BAT 3 Removal, Ultra-Violet Disinfection, Drying Beds

Preliminary Treatment, Dissolved Air Flotation, Lagoon, Biological Nutrient
BAT 4 Removal - 3/5 Sage, Ultra-Violet Disinfection, Drying Beds
BAT5 Preliminary Treatment, Dissolved Air Flotation, Lagoon, Biological Nutrient

(poultry only) Removal - 3/5 Stage, Filtration, Ultra-Violet Disinfection, Drying Beds
Indirect Dischargers

PSES 1 Preliminary Treatment, Dissolved Air Flotation, Equalization

Preliminary Treatment, Dissolved Air Flotation, Equalization, Nitrification -
PSES 2 Suspended Growth, Drying Beds

Preliminary Treatment, Dissolved Air Flotation, Equalization, Biological
PSES 3 Nitrogen Removal, Drying Beds

Preliminary Treatment, Dissolved Air Flotation, Equalization, Biological
PSES 4 Nutrient Removal - 3/5 Stage, Drying Beds

Changes between technology options indicated by italics.
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Table ES-3

Total Estimated Compliance Costs (Upper-Bound & Retrofit) by 40 CFR 432 Subcategories

Number Total Upper-Bound Costs (x $1,000) Total Retrofit Costs (x $1,000) [1]
of Pretax Posttax Pretax Posttax
Facilities |Option Capital Costs 0O&M Costs Annualized Annualized| Capital Costs 0O&M Costs Annualized Annualized
Subcategory A through D

66 BAT1 $0 $0 $0 $0 NA NA NA NA
BAT2 $8,247 $8,341 $9,197 $5,495 NA NA NA NA

BAT3 $274,637 $26,093 $55,111 $36,315 $123,587 $26,093 $39,121 $24,705

BAT4 $567,300 $49,288 $109,237 $72,334 $178,514 $49,288 $68,081 $42,449

60 PSES1 $32,126 $3,134 $6,528 $4,295 NA NA NA NA
PSES2 $624,537 $74,314 $140,269 $91,308 NA NA NA NA

PSES3 $460,188 $40,491 $89,120 $58,966 $374,211 $40,491 $80,019 $52,358

PSESA $602,773 $47,997 $111,703 $74,298 $473,484 $47,997 $98,017 $64,361

Subcategory E through |

19 BAT1 $0 $0 $0 $0 NA NA NA NA
BAT2 $151 $359 $374 $221 NA NA NA NA

BAT3 $2,467 $381 $641 $415 $1,110 $381 $497 $310

BAT4 $32,065 $3,104 $6,492 $4,283 $1,603 $3,104 $3,268 $1,938

234 PSES1 $61,732 $10,888 $17,400 $11,127 NA NA NA NA
PSES2 $388,979 $53,466 $94,529 $61,370 NA NA NA NA

PSES3 $360,165 $39,439 $77,482 $50,875 $356,436 $39,439 $77,087 $50,588

PSESA $529,275 $46,103 $102,034 $67,840 $526,022 $46,103 $101,689 $67,590

Subcategory J

21 BAT1 $0 $0 $0 $0 NA NA NA NA
BAT2 $0 $512 $511 $304 NA NA NA NA

BAT3 $24,236 $2,814 $5,373 $3,547 $10,906 $2,814 $3,962 $2,514

BAT4 $27,388 $2,949 $5,842 $3,872 $15,753 $2,949 $4,610 $2,970
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Table ES-3 (continued)

Total Estimated Compliance Costs (Upper-Bound & Retrofit) by 40 CFR 432 Subcategories

Number Total Upper-Bound Costs (x $1,000) Total Retrofit Costs (x $1,000) [1]

of Pretax Posttax Pretax Posttax

Facilities |Option Capital Costs 0O&M Costs Annualized Annualized| Capital Costs 0O&M Costs Annualized Annualized

75 PSES1 $3,497 $862 $1,230 $782 NA NA NA NA

PSES2 $82,709 $12,803 $21,532 $14,003 NA NA NA NA

PSES3 $121,047 $13,057 $25,844 $17,127 $78,858 $13,057 $21,378 $13,855

PSESA $130,925 $13,225 $27,056 $17,993 $92,107 $13,225 $22,947 $14,982
Subcategory K

88 BAT1 $0 $0 $0 $0 NA NA NA NA

BAT2 $1,485 $4,319 $4,467 $2,633 NA NA NA NA

BAT3 $221,276 $21,410 $44,788 $29,501 $99,574 $21,410 $31,905 $20,143

BAT4 $292,840 $25,768 $56,713 $37,546 $143,829 $25,768 $40,939 $26,088

BATS5 $327,081 $26,630 $61,198 $40,681 NA NA NA NA

138 PSES1 $42,408 $5,560 $10,038 $6,500 NA NA NA NA

PSES2 $771,398 $93,496 $174,956 $113,790 NA NA NA NA

PSES3 $637,073 $55,838 $123,160 $81,513 $575,708 $55,838 $116,664 $76,797

PSESA $670,721 $55,543 $126,427 $83,928 $625,628 $55,543 $121,653 $80,462
Subcategory L

15 BAT1 $0 $0 $0 $0 NA NA NA NA

BAT2 $155 $263 $279 $167 NA NA NA NA

BAT3 $12,149 $1,446 $2,729 $1,794 $5,467 $1,446 $2,022 $1,277

BAT4 $19,181 $1,978 $4,004 $2,653 $7,897 $1,978 $2,810 $1,779

13[2] |BATS5 $17,720 $1,696 $3,568 $2,372 NA NA NA NA

208 PSES1 $50,931 $8,753 $14,126 $9,119 NA NA NA NA

PSES2 $375,177 $57,933 $97,526 $63,254 NA NA NA NA

PSES3 $319,734 $35,269 $69,041 $45,584 $316,967 $35,269 $68,748 $45,371

PSEA $444,047 $40,216 $87,137 $58,144 $442,132 $40,216 $86,934 $57,997
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Table ES-3 (continued)

Total Estimated Compliance Costs (Upper-Bound & Retrofit) by 40 CFR 432 Subcategories

Number Total Upper-Bound Costs (x $1,000) Total Retrofit Costs (x $1,000) [1]
of Pretax Posttax Pretax Posttax
Facilities |Option Capital Costs 0O&M Costs Annualized Annualized| Capital Costs 0O&M Costs Annualized Annualized
Total Costs Excluding 65 Certainty Facilities
209 BAT1 $0 $0 $0 $0 NA NA NA NA
BAT2 $10,038 $13,795 $14,828 $8,821 NA NA NA NA
BAT3 $534,764 $52,144 $108,643 $71,572 $240,644 $52,144 $77,508 $48,949
BAT4 $938,773 $83,088 $182,289 $120,687 $347,597 $83,088 $119,708 $75,225
101[2] |BATS5 $344,800 $28,326 $64,766 $43,053 NA NA NA NA
715 PSES1 $190,694 $29,197 $49,322 $31,824 NA NA NA NA
PSES2 $2,242,800 $292,012 $528,812 $343,725 NA NA NA NA
PSES3 $1,898,206 $184,095 $384,646 $254,065 $1,702,180 $184,095 $363,895 $238,970
PSESA $2,377,742 $203,084 $454,357 $302,203 $2,159,373 $203,084 $431,241 $285,393
Total Costs Including 65 Certainty Facilities
226 BAT1 $0 $0 $0 $0 NA NA NA NA
BAT?2 $10,841 $14,899 $16,015 $9,526 NA NA NA NA
BAT3 $577,545 $56,315 $117,334 $77,298 $259,895 $56,315 $83,708 $52,865
BAT4 $1,013,875 $89,735 $196,872 $130,342 $375,405 $89,735 $129,285 $81,244
BATS5 $372,384 $30,592 $69,947 $46,497 NA NA NA NA
772 PSES1 $205,950 $31,533 $53,268 $34,370 NA NA NA NA
PSES2 $2,422,224 $315,373 $571,117 $371,223 NA NA NA NA
PSES3 $2,050,063 $198,823 $415,418 $274,390 $1,838,355 $198,823 $393,007 $258,087
PSEA $2,567,961 $219,331 $490,706 $326,379 $2,332,122 $219,331 $465,740 $308,224

[1] Retrofit costs are not applicable to options 1, 2, and 5.
[2] Option BAT 5isonly found in Poultry operations. Subcategory L includes poultry further operations and mixed further operations. The count for BAT 5is
for poultry further operations only and hence, the number of facilities is smaller than for other BAT options.
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estimate and expects that the true cost to industry will lie somewhere between the two figures.! EPA

currently believes that the retrofit costs are the more realistic of the two sets of costs.

ES.5.2 Impacts

Table ES-4 presents facility level impacts under the proposed options. Total posttax annualized
compliance costs are estimated to range from $50.4 million to $73.8 million. Posttax annualized costs per
facility range from $14,500 in Subcategory J to $550,000 in Subcategory A through D. These costs
compose from 0.29 percent (Subcategory E through I) to 4.23 percent of net income (Subcategory L).
EPA estimates that annualized compliance costs per facility will average less than 0.5 percent of facility

revenues.

Of the 20 major meat product companies for which EPA was able to perform the Altman Z’
analysis, none are projected to incur financia distress under the proposed options. Two firms, however,
are projected to experience some worsening of their financial condition, moving from “financially healthy”

to “indeterminate’ status.

Table ES-5 provides projected market level and international trade impacts under the proposed
options. The largest impacts are incurred in the market for chicken products. Estimated compliance costs
decrease supply of chicken products by 0.4 percent, causing a 0.12 percent increase in price, a 0.5 decrease

in domestic supply, and a 0.14 percent decrease in exports. Impacts in other markets are smaller.

ES.5.3 Small Business Impacts

Based on Small Business Administration size standards, EPA estimates that 91 percent (5,174 out

of 5,670) of facilitiesin the meat products industry are small business owned (that is, they employ 500

workers or fewer). However, the vast mgjority of these facilities (4,991) are indirect dischargers, and thus

! As explained in Chapter 5, EPA was unable, for the purpose of this proposal, to allocate 65 “ certainty”
facilities by subcategory, hence costs for these facilities are estimated by multiplying total industry costs by 1.08.
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Table ES-4
Summary of Impacts Under Proposed Options

Number of Facilities
Average Incurring Costs
Total Posttax Ratio of Ratio of Greater Than
Posttax | Annualized Posttax | Probability Pretax
Number | Annualized | Compliance | Compliance Cash Flow Projected | Compliance

Proposed of Costs Costs | Coststo Net Lessthan Facility Coststo | 1 percent 3 percent
Cost Option Facilities | ($Millions) | per Facility Income Costs Closures Revenues | revenues revenues
Subcategory A through D
Upper-Bound | BAT 3 66 $36.3 $550,000 1.90% 0.34% 0.2 0.12% 21 0.6
Retrofit BAT 3 66 $24.7 $374,000 1.30% 0.23% 0.1 0.09% 14 0.3
Subcategory E through |
Upper-Bound | BAT 3 19 $0.4 $22,000 0.40% 0.06% 0.0 0.05% 0.2 0.1
Retrofit BAT 3 19 $0.3 $16,300 0.29% 0.05% 0.0 0.04% 0.2 0.1
Subcategory J
Upper-Bound | BAT 2 21 $0.3 $14,500 0.68% 0.12% 0.0 0.17% 0.9 0.3
Subcategory K
Upper-Bound | BAT 3 88 $29.5 $335,000 3.98% 0.72% 0.5 0.43% 12.2 2.8
Retrofit BAT 3 88 $20.1 $229,000 2.73% 0.49% 0.2 0.30% 7.6 17
Subcategory L
Upper-Bound | BAT 3 15 $1.8 $120,000 4.23% 0.77% 0.1 0.48% 25 0.4
Retrofit BAT 3 15 $1.3 $85,500 3.01% 0.55% 0.1 0.36% 15 0.3
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Summary of Impacts Under Proposed Options

Table ES-4 (continued)

Number of Facilities
Incurring Costs

Average
Total Posttax Ratio of Ratio of Greater Than
Posttax | Annualized Posttax | Probability Pretax
Number | Annualized | Compliance | Compliance Cash Flow Projected | Compliance
Proposed of Costs Costs | Coststo Net Lessthan Facility Coststo | 1 percent | 3 percent
Cost Option Facilities | ($Millions) | per Facility Income Costs Closures Revenues | revenues revenues
Total Upper-Bound 209 $68.3 NA NA NA 0.8 NA 179 4.2
Total Upper-Bound
Including 65 Certainty
Facilities 226 $73.8 NA NA NA 0.9 NA 19.3 4.5
Total Retrofit * 209 $46.7 NA NA NA 04 NA 11.6 2.7
Total Retrofit Including
65 Certainty Facilities 226 $50.4 NA NA NA 0.4 NA 12.5 2.9

* Used upper-bound costs and impacts for Subcategory J.
Numbers may not sum due to rounding.
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Table ES5

Projected Compliance Cost Impactson Meat Product Markets
Proposed Option: BAT 2 for Subcategory J, BAT 3 All Other Subcategories
With Cross-Market |mpacts, Armington Trade

Net Domestic Quantity Domestic Quantity Per Unit Per cent Per cent
Price Quantity Supply Imported Demand Exported| Compliance Shift in Shift in
Subcategory ($/Ib.)]  (Ibs.x 1 mil.)] (Ibs.x1mil)] (Ibs.x1mil)] (Ibs.x1mil.)] (Ibs.x1mil.) Costs| Supply Demand
Beef
Baseline $1.1105 29,260 26,386 2,874 26,843 2,417]  $0.00107 -0.10% 0.02%
Post-regul atory $1.1112 29,251 26,376 2,874 26,836 2,415
% Change 0.06% -0.03% -0.04% 0.01% -0.03% -0.09%
Pork
Baseline $1.0038 20,105 19,278 827 18,827 1,278|  $0.00158 -0.16% 0.02%
Post-regul atory $1.0046 20,095 19,268 827 18,819 1,276
% Change 0.08% -0.05% -0.05% 0.00% -0.04% -0.12%
Chicken
Baseline $0.5807 29,746 29,741 5 24,826 4,920] $0.00218 -0.38% 0.02%
Post-regul atory $0.5814 29,731 29,726 5 24,817 4,913
% Change 0.12% -0.05% -0.05% 0.00% -0.03% -0.14%
Turkey
Baseline $0.6898 5,298 5,297 1 4,919 379]  $0.00101 -0.15% 0.01%
Post-regul atory $0.6901 5,297 5,296 1 4,918 379
% Change 0.05% -0.02% -0.02% 0.00% -0.02% -0.05%
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will not be affected by the proposed rule. EPA estimates that 183 small business owned facilities are direct
dischargers, 112 of which are likely to be excluded due to low levels of production, leaving 71 small

business owned facilities affected by the proposed rule.

Table ES-6 presents EPA’ s projected small business impacts. Four small processing facilities
(based on production) in Subcategory L incur posttax annualized costs of $700 per facility: about 2.4
percent of facility net income, and 0.2 percent of facility revenues. The 67 nonsmall (by production level)
affected facilities owned by small businesses incur, on average, posttax annualized costs of $119,000 per
facility. Note, however, that in subcategories A through D, E through I, and J, the average cost per facility
is $26,000 or less (less than 0.7 percent of net income and 0.2 percent of revenues). Conversely, average
costs per facility for the 40 facilities in subcategories K and L range from $126,000 to $215,400, about 4.9

percent to 6.8 percent of net income.

ES.5.4 Environmental Benefits

The proposed meat products industry effluent limitations guideline will reduce emissions into the
waters of the United States. The reduction in emissions will reduce the levels of fecal coliform and
biologica oxygen demand and improve other indicators of water quality. Aswater quality improves,
waters may become suitable for increasingly demanding human uses. A primary benefit of the regulation is

the restoration of waters to conditions conducive to fishing and swimming.

Each use category can be defined in terms of a set of water quality indicators. If the indicators
meet or exceed all of the criteriafor a given use, then the water body can be used for that use. Vaughan
(1986) developed awater quality criterialadder which describes the type of recreational use that a water
body can support (none, boating, fishing, or swimming). Once the use of the water body is defined by the
Vaughan ladder, the public willingness to pay for changes in use category can be estimated.

One criticism of the water quality ladder approach isthat arule is only credited with a benefit

when it results in a change from one category to another. Thus, even if aregulation causes significant

improvements in water quality, but does not result in a change in use, no benefits are attributed to it. When
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Table ES-6
Summary of Impacts Under the Proposed Options
Small Business Owned Facilities

Posttax Annualized _ Number of Facilities Incurring
NUMber Costs ($1,000's) Rag?)s(t)f Ratio of Costs Greater Than:

Proposed of to Net Praobability Cost to 1 Percent of 3 Percent of
Size Option Facilities Total Average Income of Closure | Revenues Revenues Revenues
Subcategory A through D
Nonsmall | BAT 3 5 $33.8 $6.8 0.25% 0.04% 0.02% 0.0 0.0
Subcategory E through |
Nonsmall | BAT 3 10 $271.7 $26.0 0.55% 0.09% 0.07% 0.2 0.1
Subcategory J
Nonsmall | BAT 2 12 $181.3 $15.1 0.69% 0.12% 0.17% 0.5 0.1
Subcategory K
Small* BAT1 NA NA NA NA NA NA NA NA
Nonsmall | BAT 3 28 $6,030.8 $215.4 6.82% 1.22% 0.58% 5.9 12
Subcategory L
Small BAT1 4 $2.6 $0.7 2.44% 0.31% 0.20% 0.2 0.1
Nonsmall | BAT 3 12 $1,456.4 $126.0 4.87% 0.89% 0.55% 2.2 04
Total Small 4 $2.6 $0.7 NA NA NA 0.2 0.1
Total Nonsmall 67 $7,974.0 $119.0 NA NA NA 8.8 18

EPA is proposing option BAT 1 for small producers in Subcategory K, but currently estimates zero facilities in that subcategory.
Numbers may not sum due to rounding.
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amargina change in water quality measures results in a change in use category, large benefits are ascribed
toit. Therefore, EPA has also developed a continuous approach in order to value improvements in water

quality that do not result in a change in use category (see Section 7.1.1 for details).

EPA presents the results of the benefits evaluation for both the discrete and continuous methods of
determining the value of improvements in water quality. Under the proposed rule, EPA estimates that
about 21 miles of river reaches nationwide experience improvements in water quality from nonswimmable
to swimmable levels. EPA estimates that the public’s willingness to pay for these improvements ranges
from $1.1 million (discrete method of valuation) to $15.6 million (continuous method of valuation). These
benefits estimates reflect only the 36 plants actually analyzed for water quality improvements. The
corresponding annualized costs for these facilities are $33.7 million. If theratio of costs to benefits for
these facilities is the same as the ratio of costs to benefits for al facilities, the total (continuous) benefits of
the rule would be $37.0 million.
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CHAPTER 1

INTRODUCTION

11 SCOPE AND PURPOSE

The U.S. Environmental Protection Agency (EPA) proposes and promulgates water effluent
discharge limits (effluent limitations guidelines and standards) for industrial sectors. This Economic
Analysis (EA) summarizes the costs and economic impacts of technologies that form the bases for setting

limits and standards for the meat products industry.*

The Federal Water Pollution Control Act (commonly known as the Clean Water Act [CWA, 33
U.S.C. 81251 et seq.]) establishes a comprehensive program to “restore and maintain the chemical,
physical, and biological integrity of the Nation's waters’ (section 101(a)). EPA is authorized under
sections 301, 304, 306, and 307 of the CWA to establish effluent limitations guidelines and standards of
performance for industrial dischargers. The standards EPA establishes include:

. Best Practicable Control Technology Currently Available (BPT). Required under section
304(b)(1), these rules apply to existing industrial direct dischargers. BPT limitations are
generally based on the average of the best existing performances by plants of various sizes,
ages, and unit processes within a point source category or subcategory.

. Best Available Technology Economically Achievable (BAT). Required under section
304(b)(2), these rules control the discharge of toxic and nonconventional pollutants and
apply to existing industrial direct dischargers.

. Best Conventiona Pollutant Control Technology (BCT). Required under section
304(b)(4), these rules control the discharge of conventiona pollutants from existing
industrial direct dischargers.? BCT limitations must be established in light of a two-part
cost-reasonableness test. BCT replaces BAT for control of conventional pollutants.

. Pretreatment Standards for Existing Sources (PSES). Required under section 307.
Analogous to BAT controls, these rules apply to existing indirect dischargers (whose
discharges flow to publicly owned treatment works [POTWS]).

1 The industry, however, is free to use whatever technology it chooses in order to meet the limit.

2 Conventional pollutants include biochemical oxygen demand (BOD), total suspended solids (TSS), fecal
coliform, pH, and oil and grease.
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. New Source Performance Standards (NSPS). Required under section 306(b), these rules
control the discharge of toxic and nonconventional pollutants and apply to new source
industrial direct dischargers.

. Pretreatment Standards for New Sources (PSNS). Required under section 307.
Analogous to NSPS controls, these rules apply to new source indirect dischargers (whose
discharges flow to POTWS).

The current meat products rule, 40 CFR Part 432, set effluent guidelines and limitations for the
beef and pork sectors of the meat productsindustry. These standards were set and revised over a number
of years, most recently in 1995. Table 1-1 presents alisting of the standards set for each of the 10 current
subcategories in the meat products industry along with the relevant Federal Register citation. This
proposed rule revises the existing subcategories in the industry, and proposes new standards for facilities
that perform poultry daughter and processing operations. Prior to this proposed rule, EPA has set no

national effluent limitations guidelines or standards for poultry slaughterers or processors.

12 DATA SOURCES

The economic analysis relies on awide variety of sources. Both data availability and relevance

determined the relative reliance EPA placed on different sources for various components of the economic

profile, methodology, and analysis. Data sources used in the economic analysis include:

. EPA survey of the Meat Products industry.

. Census data.

. USDA data.

. Academic literature.

. Industry journals.

. General economic and financial references (these are cited throughout the report).

The use of each of these magjor data sources is discussed in turn below. Citations for these data sources as

utilized will be found in the relevant chapters of this EA.
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Table1-1
EPA Effluent Limitations Guidelinesfor Meat Products I ndustry

Subcategory Standard Federal Register Notice
Simple Slaughterhouses BPT 39 FR 7897, February 28, 1974,
(Subpart A) amended at 60 FR 33964, June 29, 1995
BAT Reserved
PSES 40 FR 6446, February 11, 1975;
amended at 60 FR 33964, June 29, 1995
NSPS 39 FR 7897, February 28, 1974;
39 FR 26423, July 19, 1974
PSNS 60 FR 33964, June 29, 1995
BCT 51 FR 25001, July 9, 1986
Complex Slaughterhouses BPT 39 FR 7897, February 29, 1974,
(Subpart B) 39 FR 26423, July 19, 1974;
amended at 45 FR 82254, December 15, 1980;
60 FR 33964, June 29, 1995
BAT Reserved
PSES 40 FR 6446, February 11, 1975;
amended at 60 FR 33965, June 29, 1995
NSPS 39 FR 7897, February 28, 1974;
39 FR 26423, July 19, 1974
PSNS 60 FR 33965, June 29, 1995
BCT 51 FR 25001, July 9, 1986
Low-Processing Packinghouse BPT 39 FR 7897, February 28, 1974,
(Subpart C) amended at 60 FR 33965, June 29, 1995
BAT Reserved
PSES 40 FR 6446, February 11, 1975;
amended at 60 FR 33965, June 29, 1995
NSPS 39 FR 7897, February 28, 1974;
39 FR 26423, July 19, 1974
PSNS 60 FR 33965, June 29, 1995
BCT 51 FR 25001, July 9, 1986
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Table 1-1 (cont.)
EPA Effluent Limitations Guidelinesfor Meat Products I ndustry

Subcategory Standard Federal Register Notice
High-Processing Packinghouse BPT 39 FR 7897, February 28, 1974,
(Subpart D) amended at 60 FR 33965, June 29, 1995
BAT Reserved
PSES 40 FR 6446, February 11, 1975;
amended at 60 FR 33965, June 29, 1995
NSPS 39 FR 7897, February 28, 1974,
39 FR 26423, July 19, 1974
PSNS 60 FR 33965, June 29, 1995
BCT 51 FR 25001, July 9, 1986
Small-Processor (Subpart E) BPT 40 FR 905, January 3, 1975;
amended at 60 FR 33965, June 29, 1995
BAT Reserved
PSES Reserved
NSPS 40 FR 905, January 3, 1975
PSNS 40 FR 905, January 3, 1975;
amended at 60 FR 33965, June 29, 1995
BCT 51 FR 25001, July 9, 1986
Meat Cutter (Subpart F) BPT 40 FR 906, January 3, 1975;
amended at 60 FR 33965, June 29, 1995
BAT 44 FR 50748, August 29, 1979
PSES Reserved
NSPS 40 FR 906, January 3, 1975
PSNS 40 FR 906, January 3, 1975;
amended at 60 FR 33965, June 29, 1995
BCT 51 FR 25001, July 9, 1986
Sausage and Luncheon Meats BPT 40 FR 907, January 3, 1975;
Processor (Subpart G) amended at 60 FR 33966, June 29, 1995
BAT 40 FR 50748, August 29, 1979




Table 1-1 (cont.)
EPA Effluent Limitations Guidelinesfor Meat Products I ndustry

Subcategory Standard Federal Register Notice
PSES Reserved
NSPS 40 FR 907, January 3, 1975
PSNS 40 FR 907, January 3, 1975;
amended at 60 FR 33966, June 29, 1995
BCT 51 FR 25001, July 9, 1986
Ham Processor (Subpart H) BPT 40 FR 908, January 3, 1975;
amended at 60 FR 33966, June 29, 1995
BAT 44 FR 50748, August 29, 1979
PSES Reserved
NSPS 40 FR 908, January 3, 1975
PSNS 40 FR 908, January 3, 1975;
amended at 60 FR 33966, June 29, 1995
BCT 51 FR 25001, July 9, 1986
Canned Meats Processor BPT 40 FR 909, January 3, 1975;
(Subpart 1) amended at 60 FR 33966, June 29, 1995
BAT 44 FR 50748, August 29, 1979
PSES Reserved
NSPS 40 FR 909, January 3, 1975
PSNS 40 FR 909, January 3, 1975;
amended at 60 FR 33966, June 29, 1995
BCT 51 FR 25001, July 9, 1986
Renderer (Subpart J) BPT 40 FR 910, January 3, 1975;
40 FR 11874, March 14, 1975;
amended at 60 FR 33966, June 29, 1995
BAT 44 FR 50748, August 29, 1979
PSES Reserved
NSPS 42 FR 54419, October 6, 1977
PSNS 40 FR 910, January 3, 1975;
amended at 60 FR 33966, June 29, 1995
BCT 51 FR 25001, July 9, 1986
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EPA collected site- and company-specific data under authority of the CWA Section 308 (U.S.
EPA, 2002). EPA administered 1,650 screener surveys and 350 detailed surveys. EPA used data from the
screener survey to classify and subcategorize facilities by meat type, processes performed, and facility size
to determine the relevant industry population potentially affected by the proposed rule and to provide a
framework for the estimation of compliance costs and economic impacts. EPA also used production data
from the screener survey to match engineering model facilities with economic model facilities. EPA will
use facility and company specific financial data from the detailed survey to develop models for estimating
impacts of the final rule.

EPA relied heavily on the U.S. Census Bureau’'s 1997 Economic Census to profile the meat
products industry. In addition, data from the same source were used to devel op economic model facilities
for estimating impacts of the proposed rule. EPA also obtained specia tabulations of Census data to
statistically model the distribution of facilities represented by each model facility.

EPA used U.S. Department of Agriculture publications for two major purposes. First,
publications such as Livestock, Dairy and Poultry Stuation and Outlook, and the Packers and Stockyards
Satistical Report provided data for the baseline economic models and the analysis of changes and trends in
the industry over time. Second, publications by USDA’s Economic Research Service were arich source of
information and analysis on important issues such as the demand for meat products, industry concentration,
competitiveness, and technological change. Finally, datato model international trade in meat products was
obtained from the databases of USDA’s Foreign Agricultural Trade of the U.S. (FATUS) and the Food and
Agriculture Organization of the United Nations (UN FAO).

Academic journals were an important source of information on the nature of competition in the
meat products industry, technological change, and industry trends. EPA aso used academic research to
provide econometric estimates of key industry parameters — such as the price easticities of demand and

supply — for its economic impact models.

EPA used industry sources such as trade journals and trade associations to develop its industry

profile, to formulate a better understanding of industry changes, trends, and concerns, and to highlight
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significant firms and their role in the industry. EPA a so accessed company specific websites to develop its

profiles of major industry “players.”

As necessary, EPA cites various economic and financial references used in its analysis throughout

the EA. These references may be in the form of financial and economic texts, or other relevant sources of

information germane to the impact analysis.

13

REPORT ORGANIZATION

This Economic Analysis (EA) is organized as follows:

Chapter 2—Industry Profile

Provides background information on the industry and companies affected by this
regulation.

Chapter 3—Economic Impact Analysis Methodology Overview

Summarizes the economic methodology by which EPA examines incremental pollution
control costs and their associated impacts on the industry. More detailed information on
the economic methodology is located in Appendixes A through D.

Chapter 4—~Pollution Control Options

Presents short descriptions of the regulatory options considered by EPA. More detail is
given in the Development Document (U.S. EPA, 2002).

Chapter 5—Economic Impacts

Using the methodology presented in Chapter 3, EPA presents the annualized costs
reflecting both the capital and annual operating and maintenance costs that are associated
with more stringent pollution control. EPA then presents the economic impacts associated
with the regulatory costs, including impacts on facilities, companies, industry outpui,
prices, international trade, and employment. In other words, this chapter presents the
findings on which EPA based its determination of economic achievability under the CWA.
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. Chapter 6—Initia Regulatory Flexibility Analysis
Pursuant to the Regulatory Flexibility Act as amended by the Small Business Regulatory
Enforcement Fairness Act, EPA examines whether the regulatory options have a
significant adverse impact on a substantial number of small entities.

. Chapter 7—Benefits Methodology
Summarizes the methodology by which EPA identifies, qualifies, quantifies, and—where
possible—moneti zes the benefits associated with reduced pollution.

. Chapter 8—Cost and Benefits of the Proposed Rule
Using the benefits described in Chapter 7, EPA presents an assessment of the nationwide

costs and benefits of the regulation pursuant to Executive Order 12866 and the Unfunded
Mandates Reform Act (UMRA).

14 REFERENCES

U.S. EPA. 2002. 2001 Meat Products Industry Survey. Washington, DC: OMB Control No. 2040-0225.
Expiration Date February 29, 2004.
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CHAPTER 2

INDUSTRY PROFILE

Chapter 2 presents a profile of the meat products industry. Section 2.1 provides a snapshot of the
mesat products industry based on 1997 Economic Census data; Section 2.2 is a snapshot of the industry
based on Section 308 survey data. This data formed the basis for EPA’s subcategorization of the industry
and the framework for projecting economic impacts. Section 2.3 discusses trends in industry output and
prices. Section 2.4 describes the trends in beef, pork, and poultry production toward market concentration
and summarizes analyses of whether the trend toward concentration has generated significant market power
for the large firms apparently dominating the industry. Section 2.5 provides a brief guide to the important
playersin the industry.

21 INDUSTRY OVERVIEW BASED ON CENSUS DATA

The meat products industry includes establishments that primarily slaughter livestock and/or
process meat into products for further processing or for final sale to consumers. The industry can be
roughly divided into red meat facilities, primarily producing beef or pork products, and poultry facilities,
which primarily produce chicken (excluding eggs) and turkey products. (Red meat facilities may also
process lamb or veal. Poultry facilities may also process other birds, such as ducks and geese, and also
small game, such as rabbits.) Facilities may perform daughtering operations, processing operations from
carcasses slaughtered at other facilities, or both. In addition, rendering operations may be performed either
at stand alone facilities, or in combination with slaughter and/or further processing operations. Companies
that own meat product facilities may also own facilities that perform “upstream” or “downstream”
operations involved in getting meat products from the farm to the consumer (e.g., livestock raising,

wholesale distribution), but these facilities are not considered part of the meat products industry.

The 1997 Economic Census (U.S. Census Bureau, 1999a through 1999d) provides a snapshot of
the meat products industry based on factors such as facility size, employment, value of shipments, and
geographical distribution. The red meat industry segment is profiled in two separate North American
Industry Classification System (NAICS) codes: Anima Slaughtering (NAICS 311611) and Meat

2-1



Processed From Carcasses (NAICS 311612).* Thus, the NAICS codes divide the red meat industry into
meat packers (or daughterers) and meat processors, but do not distinguish beef production from pork
production at the facility level. Therefore, neither Sections 2.1.1.1 nor 2.1.1.2 of this profile distinguish
beef production from pork production. Although these two industry segments are relatively well defined,
they are not mutually exclusive.? The poultry processing industry (NAICS 311615) is well defined and
distinct from the red meat industries; it is profiled in Section 2.1.1.3. Note that at the corporate level, a
single company may own facilitiesin all three industry segments, while at the facility level, a single facility
may manufacture some products classified in other segments. The rendering industry is briefly discussed in
Section 2.1.1.4. Section 2.1.2 relates the NAICS sectors to each other and to the meat products industry as
awhole, and also describes the industry’ s geographic distribution.

211 Industry Sectors

2.1.1.1 Animal (Except Poultry) Slaughtering: NAICS Code 311611

NAICS 311611 consists of establishments primarily engaged in the daughter of cattle, hogs, sheep,
lambs, calves, and horses for human consumption.® These establishments may also cook, can, cure, and
freeze the meat after daughtering. Some industry establishments manufacture prepared feeds and feed
ingredients for animals (except dogs and cats). These establishments may perform saughtering operations

to manufacture the animal feed as well.

1 NAICS 311611 was previously covered under Standard Industrial Classification (SIC) code 2011 (Meat
Packing Plants) and part of SIC 2048 (Prepared Feeds, not elsewhere classified). NAICS 311612 was covered
under SIC 2103 (Sausages and Other Prepared Meats) and part of SIC 5147 (Wholesale Distribution of Meat and
Meat Products).

2 The coverage ratio for animal slaughtering is 99 percent, i.e., 99 percent of animal slaughter product
shipments are accounted for by establishments classified in the industry. Furthermore, 96 percent of animal
slaughtering product shipments are the primary product of establishments classified in the industry. (This number
is called the specialization ratio). For the meat processing industry, the coverage ratio is 96 percent and the
specialization ratio is 92 percent.

3 For this industry, the 1997 Economic Census did not fully implement the conversion from the SIC to the
NAICS system. Therefore the Census data for NAICS 311611 does not include SIC 0751, which consists of
establishments engaged in custom slaughtering. Nevertheless, the SIC and NAICS data for this industry are
comparable (within 3 percent).
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The animal daughtering industry comprises 1,300 companies with approximately 1,400
establishments. The industry employs 142,000 people with payroll expenditures in excess of $3.2 billion.
The total value of shipments for the industry is $54 billion, of which $8.5 billion is value added by

manufacture.

Twelve states have industry shipments exceeding $1 billion. Table 2-1 presents statistics for these.
As can be seen, Texas, Cdlifornia, Illinois, lowa, and Wisconsin contain the largest number of animal
slaughtering establishments, with at least 60 establishments each (the five states account for 28 percent of
all animal daughtering establishments). Nebraska ranks seventh in the number of daughtering
establishments, but with 18,500 workers, it employs the most workers in the daughtering industry. lowa,
Kansas, and Texas also employ more than 14,000 workers each in the industry. Combined, these four
states account for 44 percent of all employment in the animal daughtering industry. Nebraska alone
accounts for ailmost 17 percent of al value added and 16 percent of total shipmentsin the industry. lowa,
Minnesota, Nebraska, and Texas contribute almost 45 percent of value added in the industry, while
Nebraska, Kansas, and Texas account for 40 percent of industry shipments. Thus industry activity is most

heavily concentrated in Nebraska, Kansas, lowa, and Texas.

Table 2-2 portrays the relative importance to the industry of different establishment size categories.
More than a thousand establishments—72 percent of the total—have fewer than 20 employees each,
employ less than 5 percent of the industry workforce, and contribute an even smaller percentage of value
added and vaue of shipments to the industry. Conversely, while the 39 establishments employing between
1,000 and 2,500 workers make up only 3 percent of the total number of establishments, they provide 43
percent of industry employment and 55 percent of value added by manufacture. Forty-six percent of the

value of shipmentsin thisindustry aso comes from these facilities.

With the exception of the largest establishments (those with employment exceeding 2,500 workers),
as employee size class increases, the relative contribution of the class to industry output increases—even
though the number of establishmentsin the class decreases. Note that while the nine establishments with
more than 2,500 employees employ 19 percent of the industry workers, and 21 percent of industry
shipments, the value added by these establishments is relatively low: only 4 percent of industry value added
by manufacture is attributed to these facilities. Thus, the largest establishments apparently perform avery
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Table2-1
1997 Animal Slaughter Industry: NAICS Code 311611
Statisticsfor Selected States

Number of Establishments Value Added
by Value of
200r More Number of Manufacture Shipments
State All Employees Employees (%$2,000,000) (%$2,000,000)
United States 1,393 386 142,374 8,525 54,501
Cdlifornia 77 27 4,300 306 1571
Colorado 37 13 5,999 416 2,858
Ilinois 85 35 8,663 492 2,795
lowa 60 25 16,163 811 5,291
Kansas 39 10 14,116 658 7,044
Michigan 42 13 2,725 369 1,266
Minnesota 32 12 5,462 783 2,720
Nebraska 55 25 18,461 1,414 8,690
Pennsylvania 56 23 4,923 282 1,751
Texas 102 30 14,055 794 6,047
Washington 25 9 2,464 163 1,211
Wisconsin 60 19 4,728 411 2,043

Source: U.S. Census Bureau, 1999a.
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Table 2-2

1997 Animal Slaughter Industry: NAICS Code 311611
Statistics by Employment Size

Value Added by Value of

Employment Size Number of Number of Manufacture Shipments

Class Establishments Employees (%$1,000,000) (%$1,000,000)
Total® 1,393 142,374 8,525 54,501
1to19 1,007 5,990 220 1,081
20to 99 220 10,324 602 2,758
100 to 249 64 9,833 729 4,133
250 to 999 54 26,926 1,936 10,047
1,000 to 2,499 39 61,833 4,706 24,892
2,500 or More 9 27,468 331 1,159

Source: U.S. Census Bureau, 1999a.
& Numbers may not sum due to rounding.
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high volume of low value-added operations—presumably just the initial slaughter and cutting operations

(e.g., whole and half carcasses)—with higher-value operations occurring at other facilities.

Table 2-3 presents the value of shipments for selected animal daughter industry primary products.
Beef products make up approximately 55 percent of total shipments; over half of beef production is
accounted for by boxed beef (30 percent of total shipments). Pork products make up 34 percent of
shipments; of $17 billion in total pork product shipments, approximately 30 percent are accounted for by
products requiring further processing such as curing and sausage making. The remainder of shipments

consists primarily of veal and lamb products, with a small fraction accounted for by hides, skins, and pelts.

2.1.1.2 Meat Processed From Carcasses. NAICS Code 311612

Establishmentsin NAICS 311612 are engaged in processing or preserving mest and mesat
byproducts (but not poultry or small game) from purchased meats. Many of the processing and canning
operations are essentially identical to those undertaken in the animal slaughter industry (NAICS 311611). It
is not the final processed, canned, cooked, or cured meat product that differs between the two NAICS
codes, but the fact that one industry produces that meat product from animals that it daughtersin its
facility, while the second industry performs no daughtering operations, purchasing its mesat inputs from

other facilities.

The meat processing industry comprises 1,164 companies. These companies own and operate
approximately 1,300 meat processing establishments. The industry employs 88,000 people, with a payroll
exceeding $2.3 billion. The value of all shipments from thisindustry is more than $25.0 billion, of which
$9.1 billion is value added by manufacture. Thus, although there are almost as many establishmentsin the
meat processing industry as the animal daughter industry, employment in meat processing is approximately
60 percent of the employment in animal slaughter, and the value of shipmentsis 45 percent. However,

value added in mest processing exceeds that of slaughtering by $600 million (i.e., it is 7 percent greater).

Table 2-4 shows the geographic distribution of major meat processing establishments and the
relative geographic concentration of the industry. Four states, California, Illinois, New Y ork, and Texas,
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Table 2-3
1997 Animal Slaughter Industry: NAICS Code 311611
Output by Selected Product Codes

Value of
NAICS Product
Product Shipments
Code Product Description ($1,000,000)*

311611 Animal daughtering products, except poultry 50,781

3116111 Fresh and frozen beef, not canned or made into sausage, made 28,209
from animals daughtered in this plant

31161111 Fresh and frozen whole carcass and half carcass beef, not canned or 6,734
made into sausage, made from animals daughtered in this plant

31161113 Fresh and frozen subprimal and fabricated cuts packaged in plastics 15,465
(boxed beef), not canned or made into sausage, made from animals
daughtered in this plant

31161115 Fresh and frozen boneless beef, including hamburger, not canned or 3,272
made into sausage, made from animals daughtered in this plant

311611A Fresh and frozen pork, not canned or made into sausage, made 11,812
from animals daughtered in this plant

311611A121 | Fresh and frozen primal and fabricated cuts (including trimmings), 10,249
not canned or made into sausage, made from animals daughtered in
this plant

311611G Pork, processed or cured (not canned or made into sausage), 3,305
made from animals daughtered in this plant

311611 Sausage and similar products (not canned), made from animals 1,998
daughtered in this plant

311611P Hides, skins, and pdlts 2,068

Source: U.S. Census Bureau, 1999a.
2Value of shipments by product class is not the same as value of shipments by industry. Value of shipments by
industry includes al products from establishments classified as animal slaughtering plants, whether those products
are primary to the industry or not; value of shipments by product class includes all shipments of that product
regardless of the industry classification of the establishment.




Table2-4

1997 Meat Processing Industry: NAICS Code 311612

Statisticsfor Selected States

Number of
Establishments Value Added
by Value of

200r More Number of Manufacture Shipments

State All Employees Employees (%$1,000,000) (%$1,000,000)
United States 1,297 622 87,966 9,136 25,005
Cdlifornia 123 60 4,779 467 1,147
Ilinois 94 51 6,515 720 1911
lowa 40 24 4,764 875 2,438
Kansas 20 13 2,574 234 692
Nebraska 21 15 3,369 212 771
New York 96 34 2,419 938 1,210
North Carolina 40 22 3,290 125 481
Ohio 46 23 4,638 454 1,375
Pennsylvania 74 46 5,169 428 1,491
Texas 99 49 7,296 1,094 2,570
Wisconsin 53 27 10,000 1,220 2,951

Source; U.S. Census Bureau, 1999b.




contain more than 90 meat processing establishments each, and account for almost 32 percent of industry
establishments. As with the animal daughter industry, however, employment in thisindustry is
concentrated in another set of states: 1llinois, Pennsylvania, Texas, and Wisconsin. Together, these four
states employ one-third of the United States's meat processing employees. Thus, these states tend to have
larger establishments. In Wisconsin, for example, more than half the establishments employ more than 20
workers; Wisconsin also accounts for the largest share of both total shipments and value added in the
industry. Four states, lllinois, lowa, Texas, and Wisconsin, account for almost 40 percent of industry
shipments. Of these four, two states, lowa and Texas, are also among the largest four animal slaughtering
states, while the other two largest slaughtering states, Nebraska and Kansas, rank ninth and tenth
respectively in meat processing shipments.* Thus, the meat processing industry partially, but not entirely,
overlaps the daughter industry in terms of geographical distribution. It is not as regionally concentrated as
the daughter industry.

Table 2-5 presents meat processing establishments according to employment class. From the table
it can be seen that more than half of the establishments have fewer than 20 employees, but this group
contributes only a small fraction of value added and value of shipments of thisindustry. The bulk of
employment (54 percent), value added (55 percent) and total shipments (57 percent) is accounted for by
facilities employing between 100 and 500 workers.

A comparison between meat processing and animal daughtering facilities by employment classis
illuminating. The distribution of employment, value added, and value of shipmentsin the meat processing
industry isrelatively equaly divided among facilities in the 100 to 249 and 250 to 999 employment classes,
with smaller, but still considerable percentages accounted for by establishments in the 20 to 99 and the 500
to 999 employment classes. The largest (more than 1,000) and smallest (fewer than 20) employment classes

account for relatively small percentages of employment and production. In the anima daughtering

“ Note that while New Y ork is ranked seventh in value of shipments, it is third in value added by
manufacture. This relatively high share of value added could be something of an anomaly: if New Y ork processors
purchase meat inputs (which account for the largest share, by far, of production costs) at approximately the same
price as meat processors in other states, but need to pay New Y ork wages to meet the high cost of living in the
greater metropolitan New Y ork area (and selling their product at a higher price as well), these establishments
would show a greater percentage of value added per dollar of shipment relative to areas where the cost of living is
lower. Some of the difference may also be attributable to differences in product mix (e.g., veal compared to
bologna).
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Table 2-5

1997 Meat Processing Industry: NAICS Code 311612
Statistics by Employment Size

Value Added by Value of

Employment Size Number of Number of Manufacture Shipments

Class Establishments Employees (%$1,000,000) (%$1,000,000)
Total® 1,297 87,966 9,136 25,005
1to19 675 4,661 366 930
20to0 99 386 17,566 1,506 4,332
100 to 249 143 23,298 2,755 7,697
250 to 499 68 23,983 2,264 6,618
500 to 999 22 18,458 2,245 5,427
1,000 or More 3 4,946 714 1,538

Source: U.S. Census Bureau, 1999b.

2 Numbers may not sum due to rounding.
® Two establishments employ between 1,000 and 2,449 workers, one establishment employs between 2,500 and
4,999 employees; the Census Bureau did not provide detail due to confidentiality issues.
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industry, meanwhile, the distribution of employment and output is heavily skewed toward the largest
establishments. Establishments employing more than 1,000 workers account for 63 percent of employment
and 66 percent of shipments. There are 48 establishments employing more than 1,000 workers in animal
slaughtering, but only 3 in meat processing. Thus the animal slaughter industry is dominated by a handful
of very large facilities, while output from the meat processing industry is spread relatively evenly over a

large number of moderately sized facilities.

Table 2-6 lists the value of shipments for selected product codesin the animal processing industry.
The share of industry shipments by type of mest is reversed in the meat processing industry compared to
the anima daughtering industry. Pork makes up the biggest share of total shipments at 52 percent, while

beef products account for roughly athird of shipments.®

2.1.1.3 Poultry Processing: NAICS Code 311615

Establishmentsin the poultry processing industry primarily slaughter poultry or small game, and
may also process the meat and prepare meat byproducts.® Under the SIC system, the code for poultry
processing (SIC 2015) includes facilities that dry, freeze, and break eggs. Therefore, data for the SIC and
NAICS codes for this industry are not comparable. SIC sales or receipts cannot be estimated within 3
percent from NAICS data, and only 95 percent of SIC 2015 sales and receipts are classified under NAICS
311615.

Poultry processing operations are performed by 260 companies, which own 470 poultry processing
establishments. Together, these companies employ atotal of 224,000 employees, with a payroll exceeding
$4.0 billion. The poultry processing industry’s total value of shipmentsis $31.7 billion, of which $12.1
billion is value added by manufacture.

® Note that although the pork product percentage of shipments exceeds 50 percent, the absolute value of
pork shipments is lower in the meat processing industry than in the animal slaughter industry.

® The coverage ratio for poultry processing is 96 percent. The specialization ratio is 97 percent. Thus, the
poultry processing industry is well defined by this NAICS code.
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Table 2-6
1997 Meat Processing Industry: NAICS Code 311612
Output by Selected Product Codes

Value of
NAICS Product
Product Shipments
Code Product Description ($1,000,000)?

311612 Meat processed from car casses 22,245

3116121 Pork, processed or cured, including frozen, (not canned or made into 5,068
sausage), not made in meat packing plants

31161212 Smoked pork hams and picnics (not otherwise cooked), except canned, not 2,208
made into sausage

31161214 Smoked pork sliced bacon (not otherwise cooked), except canned, not made in 1,628
meat packing plants

3116124 Sausage and similar products, (not canned), not made in meat packing 6,527
plants

31161241 Fresh sausage (pork sausage, breakfast links, etc.), except canned, not madein 1,088
meat packing plants

31161242 Dry or semidry sausage and similar products (salami, cervelat, beef jerky, 1,189
pepperoni, summer sausage, pork roll, etc.), except canned, not made in meat
packing plants

31161243 Frankfurters, including wieners, except canned, not made in meat packing 1,546
plants

31161244 Other sausage, smoked or cooked, and jellied goods and similar preparations, 2,701
not canned, not made in meat packing plants

311612A Other processed, frozen, or cooked meats, not made in meat packing 7,737
plants

311612A1 | Boxed meat (beef, pork, lamb, etc.) not made in slaughtering plants 1,463

311612A2 | Frozen ground meat patties (processed, frozen, or cooked), not made in meat 1,759
processing plants

311612A3 | Frozen portion control meats (processed, frozen, or cooked), not made in meat 1,061
packing plants

311612A4 | Other processed, frozen, or cooked meats, not made in meat packing plants 3,241

Source: U.S. Census Bureau, 1999b.

2Value of shipments by product class is not the same as value of shipments by industry. Value of shipments by
industry includes all products from establishments classified as meat processing plants, whether those products are
primary to the industry or not; value of shipments by product class includes all shipments of that product regardless
of the industry classification of the establishment.
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Table 2-7 presents data on poultry processing establishments for nine states in which the value of
poultry product shipments exceeded $1 billion per state. Unlike the red meat industries described above, the
poultry processing industry has alarge percentage of establishments—82 percent—that employ more than
20 workers. Among these are dmost all the establishmentsin Arkansas and Georgia.” Five states,

Alabama, Arkansas, California, Georgia, and North Carolina, account for 36 percent of the nation’s
poultry processing establishments. Output and employment are dominated by four of these states: Alabama,
Arkansas, Georgia, and North Carolina account for approximately 44 to 45 percent of industry workforce,
value added, and total shipments of processed poultry in the United States.

The poultry processing industry has relatively few very small facilities. Like the red meat animal
slaughtering industry, it is dominated by afew very large facilities. Thisis shown in Table 2-8. Almost 50
percent of industry employment and over 40 percent of industry shipments are accounted for by the 75
facilities that employ more than 1,000 workers each. Facilities with more than 500 workers account for 80
percent of employment and 74 percent of total shipments. Y et facilities employing more than 500 workers

each make up only 36 percent of poultry processing establishments.

Output of the poultry processing industry can be divided into three key components:. broilers and
fryers, turkeys, and processed poultry. Shipments by the industry for selected product codes are presented
in Table 2-9. Broilers and fryers are by far the most important product, making up over haf of the
industry’ s shipments. Processed poultry accounts for approximately 30 percent of shipments, and turkey

products account for about 12 percent of shipments.

2.1.1.4 Rendering and Meat Byproduct Processing: NAICS Code 311613

NAICS 311613 consists of establisnments engaged in rendering inedible stearin, grease, and tallow

from animal fat, bones, and meat scraps. It aso includes establishments manufacturing animal ails,

" Red meat processing establishments most likely include many relatively small butcher shops and
specialty meat processors. Poultry production as a specialized industry, on the other hand, is arelatively recent
development that started directly with industrialized production, resulting in relatively large facilities.
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Table 2-7
1997 Poultry Processing Industry: NAICS Code 311615
Statisticsfor Selected States

Number of
Establishments Value Added
by Value of

200r More Number of Manufacture Shipments

State All Employees Employees (%$1,000,000) (%$1,000,000)
United States 474 387 224,511 12,062 31,656
Alabama 30 28 19,944 1,088 2,340
Arkansas 43 42 33,409 1,869 4,908
Cdifornia 29 19 7,671 577 1,327
Georgia 42 40 30,435 1,201 3,833
Mississippi 25 22 15,952 665 1,672
Missouri 24 19 12,215 994 1,988
North Carolina 29 26 18,166 1,111 2,852
Texas 18 15 10,792 586 1,620
Virginia 15 13 10,162 386 1,518

Source: U.S. Census Bureau, 1999c.
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Table 2-8

1997 Poultry Processing Industry: NAICS Code 311615
Statistics by Employment Size

Value Added by Value of

Employment Size Number of Number of Manufacture Shipments

Class Establishments Employees (%$1,000,000) (%$1,000,000)
Total® 474 224511 12,062 31,656
1to19 87 407 34 79
20to 99 69 3,421 345 851
100 to 499 146 40,418 2,558 7,186
500 to 999 97 70,625 4,111 10,536
1,000 to 2,499 70 95,187 4,634 11,621
2,500 or More 5 14,453 379 1,383

Source: U.S. Census Bureau, 1999c.
2 Numbers may not sum due to rounding.
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Table 2-9
1997 Poultry Processing Industry: NAICS Code 311615
Output by Selected Product Codes

Value of
NAICS Product
Product Shipments
Code Product Description ($1,000,000)*
311615 Poultry processing 30,998
3116151 Y oung chickens (usually under 20 weeks of age), whole or parts 16,527
31161511 | Wet ice pack broilers and fryers (usually under 20 weeks of age), bulk 6,702
31161513 | Tray pack (consumer packaged) broilers and fryers (usually under 20 4,030
weeks of age), chilled
31161514 | Other broilers and fryers (usually under 20 weeks of age), including 3,449
frozen
3116157 Turkeys (including frozen), whole or parts 3,802
31161572 | Young turkeys (mature) (usualy 4 to 7 months of age), whole, including 1,705
frozen
31161573 Old turkeys, whole, and turkey parts 1,915
311615D Processed poultry and small game (except soups) containing 20 9,200
percent or more poultry or meat
311615D Cooked or smoked turkey, including frozen (except frankfurters, hams, 1,403
121 and luncheon meets), containing 20 percent or more poultry
311615D Cooked or smoked chicken, including frozen (except frankfurters, hams, 4125
131 and luncheon meats), containing 20 percent or more poultry
311615D Cooked or smoked poultry hams and luncheon mests, including frozen, 1,838
151 containing 20 percent or more poultry

Source: U.S. Census Bureau, 1999c.

2Value of shipments by product class is not the same as value of shipments by industry. Value of shipments by
industry includes all products from establishments classified as meat processing plants, whether those products are
primary to the industry or not; value of shipments by product class includes all shipments of that product regardless
of the industry classification of the establishment.
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including fish oil, and fish and animal meal 2 Many establishments not classified as rendering plants
perform rendering operations; only 62 percent of primary product shipments are accounted for by
establishments classified in thisindustry (the coverage ratio).’

The rendering industry consists of 137 companies, which own and operate 240 establishments. The
industry employs 8,800 employees, with $269 million in payroll expenditures. The total value of shipments
in 1997 was $2.6 hillion, with value added by manufacture of $1.3 billion.

Table 2-10 displays employment and output data for the six states with more than $100 millionin
rendering product shipments. Texas and California are the two states accounting for the largest share of the
rendering industry. The six states listed in Table 2-10 contain establishments with 34 percent of total
industry shipments.

Table 2-11 summarizes rendering industry establishments according to employment size class. In
general, rendering plants are relatively small; only 11 plants employ more than 100 workers each, and only
one employs more than 250 workers. The 132 establishments that employ between 20 and 99 workers
account for the largest share of industry shipments (66 percent) and employment (72 percent).

Table 2-12 lists the value of shipments for selected rendering industry product codes. The industry
has two primary product classes: (1) rendering and meat byproducts (primarily lard), accounting for 31
percent of shipments, and (2) animal and marine feed and fertilizer products, accounting for 63 percent of

shipments. Miscellaneous rendering products, none of which are significant, account for the remainder.

8 Prior to 1997, this industry was classified as SIC 2077: Animal and Marine Fats and Oils. The 1997
Economic Census did not fully implement the conversion from the SIC system to NAICS for this industry. NAICS
311613 does not include establishments engaged in manufacturing lard from purchased materials. Hence, the SIC
and NAICS codes for this industry are not comparable.

® However, 97 percent of product shipments by establishments classified as rendering facilities are
rendering products (the specialization ratio).
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Table 2-10
1997 Rendering Industry: NAICS Code 311613
Statistics for Selected States

Number of Establishments Value Added
by Value of

200r More Number of Manufacture Shipments

State All Employees Employees (%$1,000,000) (%$1,000,000)
United States 240 143 8,804 1,257 2,572
Cdifornia 21 14 770 77 178
Georgia 10 8 432 44 109
Minnesota 12 5 358 45 101
Nebraska 15 9 474 75 159
Pennsylvania 9 4 301 54 128
Texas 20 12 789 103 208

Source: U.S. Census Bureau, 1999d.
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Table2-11

1997 Rendering Industry: NAICS Code 311613
Statistics by Employment Size

Value Added by Value of

Employment Size Number of Number of Manufacture Shipments

Class Establishments Employees (%$1,000,000) (%$1,000,000)
Total® 240 8,804 1,257 2,572
1to19 97 839 136 380
20to 49 81 2,803 435 879
50to 99 51 3,550 417 811
100 or More” 11 1,612 269 502

Source: U.S. Census Bureau, 1999d.

& Numbers may not sum due to rounding.
® Ten establishments employ between 100 and 249 workers, one establishment employs between 250 and 499
employees; the Census Bureau did not provide detail due to confidentiality issues.
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Table 2-12
1997 Rendering Industry: NAICS Code 311613
Output by Selected Product Codes

Value of
NAICS Product
Product Shipments
Code Product Description (%$1,000,000)2
311613 Rendering or meat byproducts 3,839
3116131 Rendering and meat byproduct processing 1,209
31161311 Lard, except canned, not made in meat packing plants 1,142
3116134 Animal and marine feed and fertilizer byproduct 2,406
31161341 Animal and marine feed and fertilizer byproducts 1,096
31161342 Other feed and fertilizer byproducts 1,060

Source: U.S. Census Bureau, 1999d.

2Value of shipments by product class is not the same as value of shipments by industry. Value of shipments by
industry includes all products from establishments classified as meat processing plants, whether those products are
primary to the industry or not; value of shipments by product class includes all shipments of that product regardless
of the industry classification of the establishment.
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2.1.2 Sector Overview

Sections 2.1.1.1 through 2.1.1.4 present a detailed overview of the principal sectors of the meat
product industry. This section places those component sectors in context to each other: the importance of
each of the four component NAICS code sectors relative to the overall size of the industry. Then it places
the industry in geographical context: which states are the most important producers in the industry and,
therefore, which states may be most affected by the proposed effluent guideline.

2.1.2.1 Relative Industry Shares

Figure 2-1 shows what percent of the industry each NAICS sector occupies. Industry output as
measured by value of shipments for the meat products industry in 1997 totaled $113.9 billion (the sum of
the value of shipments for NAICS 311611, 311612, 311613, and 311615). Almost 50 percent of that
output (47.9 percent) was produced in plants that perform (nonpoultry) animal slaughter operations
(NAICS 311611). The poultry sector (NAICS 311615)—slaughterers, processors, and entities that
slaughter and process—produced 27.8 percent of shipments. Plants that process but do not slaughter
animals (NAICS 311612) produced 22 percent of shipments, and plants that primarily perform rendering
operations (NAICS 311613) account for 2.3 percent of shipments.

In fact, value of shipments does not express the relative significance of industry segments as well
as value added by sector. Value added subtracts the cost of material inputs from the value of shipments, so
it includes an estimate of the additional value to materials already produced that can be attributed to an
industry or sector. A prime example of the significance of measuring value added can be observed in the
relationship between daughter plants and further processing plants (NAICS 311611 and 311612). Further
processing plants use the output of daughter plants as raw materials in their production process. Including
the value of meat purchased from dlaughter plantsin the value of processing plant output means double-
counting goods produced by the daughter sector. Comparing the relative shares of industry value added,
the poultry sector isthe largest, accounting for 38.9 percent of the meat product industry’s $30.9 billion
value added. Further processing accounts for alarger share of industry value added than daughter plants:

29.5 percent to 27.5 percent. Rendering accounts for 4.1 percent of industry value added.
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Figure2-1
Meat Products I ndustry
Per centage of Employment, Total Shipments, and
Value Added by NAICS Sector
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Source: U.S. Census Bureau, 1999a through 1999d
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The poultry sector accounts for almost 50 percent of the 464,000 total jobs provided by the meat
products industry. Plants that perform slaughter operations account for 30.7 percent of employments, while
19 percent and 1.9 percent of jobs can be attributed to further processing and rendering, respectively. Note
that this suggests that the value added by an employee in the processing sector is much higher than the
value added by an employee in either the daughter or poultry sectors.

2.1.2.2 Geographic Distribution of Industry

EPA presents two comparisons to demonstrate the relative importance of geographical regions to

the meat product industry, as well as the importance of the industry in state economies.

The top panel of Figure 2-2 presents the value of meat product shipments by state. Texasisthe
leader, producing more than $10 billion worth of meat product shipmentsin 1997. Nebraska, lowa, and
Kansas follow Texas, with shipments valued between $7.5 billion and $10 billion. In the third tier are
states such as Arkansas, Wisconsin, and lllinois, with 1997 shipments between $5 billion and $7.5 billion

in 1997. These seven states account for 46 percent of meat product shipments.

The lower panel of Figure 2-2, however, indicates that the significance of the meat products
industry within these states varies widely. For Nebraska, Kansas, lowa, and Arkansas, the meat products
industry accounts for aminimum of 12 percent of manufacturing production within the state; in Kansas,
for example, it accounts for almost 35 percent of state manufacturing output. While Texasis the largest
producer of meat products by value, meat products only make up 3.5 percent of state manufacturing
production (Texas is seventeenth in percentage of production devoted to meat products). Conversely, while
Deaware is only ranked twenty-ninth in the value of meat production—itstotal value of production is 8
percent of Texas production—meat products are relatively more important to its economy than to the

Texas economy, accounting for more than 6 percent of manufacturing output.
A similar pattern can be observed in industry employment (Figure 2-3). Arkansas, Georgia, and

Texas each employ more than 30,000 meat product industry workers. North Carolina, lowa, Nebraska, and

Alabama each employ more than 20,000 workers. Nebraska isfirst, though, in percent of employment: the
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Figure2-2

Value of Meat Products Shipments by State and

Meat Products as a Per centage of Shipments by State
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Figure 2-3
Meat Products Employment by State and
Employment as a Per centage of State Employment
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meat products industry accounts for 21 percent of Nebraska s manufacturing employment. Although

Delaware only provides 6,400 meat product industry jobs, making it twenty-fourth among all states, the
meat product industry accounts for 16 percent of manufacturing employment in Delaware. Meat product
industry employment accounts for 3.4 percent of manufacturing employment in Texas, which is the third

largest industry employer.

22 SCREENER SURVEY AND SUBCATEGORIZATION

For the proposal analysis, EPA used the 2001 Meat Products Industry Screener Survey
(hereinafter referred to as the  Screener Survey™) to obtain information on a sample of meat product
facilities potentially affected by the rule. EPA used its authority under Section 308 of the Clean Water Act
to collect information not available otherwise, such as site-specific employment, production, and

wastewater data.

EPA used this detailed data to construct a framework for the proposed effluent guideline. Site
level data on production and wastewater flow was used to determine classifications based on mest type,
type of process, size, and discharge type. These meat type and process classes were then grouped into the
40 CFR 432 subcategories (hereafter, subcategories). Effluent limitations and guidelines are set on the

basis of these subcategories.

221 Meat Typeand Process Classes

2.2.1.1 Method of Classification

To generate the meat type and process classes, EPA first evaluated the screener survey population
based on the type of mesat produced at the facility:

. red meat (primarily beef and pork),

. poultry (primarily chicken and turkey),
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. mixed (both red meat and poultry),

. rendering, or meat byproducts (either red meat or poultry),

and second, the type of processes performed at the facility:

. first processing (slaughter),
. further processing,
. rendering (the process resulting in meat byproducts).

Thisresultsin aclassification of facilities consisting of combinations of the processes for each meat type.
For example, a poultry facility may perform any of the following six combinations of processes, each one
of which will place it in adifferent class: (1) first processing; (2) further processing; (3) first and further
processing; (4) first processing and rendering; (5) further processing and rendering; or (6) first processing,
further processing, and rendering. Facilities that only perform the process of rendering are classified as
renderers; if rendering is performed in combination with the other two processes the facility is classified

with the appropriate meat type (red meat or poultry).

EPA also classified facilities by discharge type and facility size. Discharge type distinguishes
those facilities that discharge process wastewater directly into U.S. surface waters (direct dischargers) from
those that discharge wastewater to treatment works (indirect dischargers). Under the Clean Water Act,
EPA may apply different standards to direct and indirect dischargers (see Section 4.2). Size is determined
by facility production and wastewater flow and was used to cost the appropriate treatment capacity for the
facility. For the purposes of costing, EPA divided facilities in each classinto small, medium, large, and
very large. Detailed information on classification can be found in the Development Document (EPA,
2002).

2.2.1.2 Facility Count by Class, Discharge, and Size

As mentioned above, data from the Screener Survey sample was used to generate facility classes,
based on meat type and process. Moreover, each classis further divided into direct and indirect
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dischargers, as well as four size groupings within the discharging group. Table 2-13 shows the number of
facilities in each of the meat type and process class by discharge type and size. An analysis by meat type
shows that of the total 5,606 facilities, 70 percent produce red meat, followed by facilities producing mixed
meat at 15 percent of the total. Poultry producing facilities make up 13 percent of total facilities. By
process, further processors comprise of 71 percent of all facilities, and first and further processing facilities
are 14 percent of thetotal. By discharge type, 94 percent of facilities areindirect dischargers. Finaly, a
size distribution is as follows: 84 percent of facilities are small, 11 percent are medium, 3 percent large,

and 2 percent very large.

2.2.2 Proposal 40 CFR 432 Subcategories

2.2.2.1 Method of Subcategorization

The subcategories devel oped for the proposed rule modify and extend the existing industry
subcategories. Currently, EPA has subcategorized the industry as follows:

. Subcategory A — Simple Slaughterhouse

. Subcategory B — Complex Slaughterhouse

. Subcategory C — Low-Processing Packinghouse

. Subcategory D — High- Processing Packinghouse

. Subcategory E — Small Processor

. Subcategory F — Meat Cutter

. Subcategory G — Sausage and Luncheon Meats Processor
. Subcategory H — Ham Processor

. Subcategory | — Canned Mesats Processor

. Subcategory J— Renderer

Using the mest type and process classes described in Section 2.2.1.1 above, EPA grouped the screener
survey population into five subcategories. For the proposed rule, the first four subcategories are combined

to form Subcategory A through D, the next four are combined to form Subcategory E through I, while
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Table 2-13
Facility Count by Meat Type and Process Class, Discharge Type, and Size

Number of Facilities

Direct Indirect

Meat Type | Process Size Dischargers Dischargers
Red Meat First Processing Small 17 265
Medium 6 0
Large 0 0
Very Large 0 0
Red Meat Further Processing Smal 43 2,489
Medium 10 160
Large 1 4
Very Large 1 4
Red Meat First and Further Processing Small 0 674
Medium 0 28
Large 0 0
Very Large 0 0
Red Meat First Processing and Rendering Small 17 12
Medium 17 7
Large 7 3
Very Large 12 5
Red Meat Further Processing and Rendering | Small 0 32
Medium 4 7
Large 0 0
Very Large 0 0
Red Meat First Processing, Further Smal 25 50
Processing, and Rendering Medium 17 1
Large 7 5
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Table 2-13 (cont.)
Facility Count by Meat Type and Process Class, Discharge Type, and Size

Number of Facilities

Direct Indirect

Meat Type | Process Size Dischargers Dischargers
Very Large 0 0
Poultry First Processing Small 0 19
Medium 17 32
Large 25 438
Very Large 7 12
Poultry Further Processing Small 0 272
Medium 10 133
Large 1 4
Very Large 2 18
Poultry First and Further Processing Small 0 20
Medium 6 11
Large 2 4
Very Large 8 14
Poultry First Processing and Rendering Small 0 0
Medium 7 2
Large 8 2
Very Large 2 1
Poultry Further Processing and Rendering | Small 0 4
Medium 0 9
Large 0 6
Very Large 0 0
Poultry First Processing, Further Small 0 0
Processing, and Rendering Medium ) 3
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Table 2-13 (cont.)
Facility Count by Meat Type and Process Class, Discharge Type, and Size

Number of Facilities
Direct Indirect
Meat Type | Process Size Dischargers Dischargers
Large 3 7
Very Large 1 2
Mixed Meat | Further Processing Small 9 707
Medium 5 97
Large 0 0
Very Large 0 0
Mixed Meat | Further Processing and Rendering | Small 0 4
Medium 0 0
Large 0 0
Very Large 0 0
Either Rendering Small 6 17
Medium 7 26
Large 6 21
Very Large 8 28
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Subcategory Jis unchanged. The proposed rule creates new subcategories for the poultry industry which is

not regulated under the current effluent guidelines.

Thus, the structure of the subcategorization for the proposed rule is as follows:

. red meat facilities that perform first processing alone or in combination with further
processing and/or rendering are assigned to Subcategory A through D.

. red meat facilities that perform further processing aone or in combination with rendering,
but no first processing, are assigned to Subcategory E through I.

. facilities that perform rendering but no other processes are assigned to Subcategory J.
. poultry facilities that perform first processing alone or in combination with further

processing and/or rendering are assigned to Subcategory K.

. poultry facilities that perform further processing aone or in combination with rendering,
but no first processing, are assigned to Subcategory L.

. mixed facilities— both red meat and poultry — performing further processing are split
into the two subcategories consisting of further processors (Subcategory E through | and
Subcategory L). The facilities are assigned based on average production of each meat type.
The mixed facilities are divided as such:

— for medium, large, and very large facilities, 61 percent are assigned to the red meat
further processors (Subcategory E through I), while for small facilities, theratiois
59 percent.

— the remaining mixed facilities, i.e., 39 percent of medium, large, and very large
facilities and 41 percent of small facilities are assigned to the poultry further
processors (Subcategory L).

2.2.2.2 Facility Count by Subcategories

Table 2-14 presents the proposed subcategorization and the corresponding meat type and process
classes that constitute each subcategory. Also shown on the table is the number of facilitiesin each
subcategory by discharge type and size (smalls and non smalls only). Of the totd facilities, 58 percent are
in Subcategory E through I, followed by 21 percent in Subcategory A through D. Subcategory L consists
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Table2-14

Facility Count by Proposal 40 CFR 432 Subcategories,
Discharge Type, and Size

Number of Facilities
Direct Indirect
Meat Type | Processes Size Dischargers | Dischargers
Subcategory A through D
Red Meat First Processing; Small 59 1,001
First Processing and Further Processing;
First Processing and Rendering; and Non Small 66 60
First, Further Processing, and Rendering
Subcategory E through |
Red Meat Further Processing; Small 48 2,940
Further Processing and Rendering;
Mixed Meat Further Processing; and
Mixed Meat Further Processing and Non Small 19 234
Rendering
Subcategory J
Red Meat Rendering Small 6 17
or Poultry
Non Small 21 75
Subcategory K
Poultry First Processing; Small 0 39
First Processing and Further Processing;
First Processing and Rendering; and
First, Further Processing, and Rendering Non Small 88 138
Subcategory L
Poultry Further Processing; Small 4 568
Further Processing and Rendering;
Mixed Meat Further Processing; and
Mixed Meat Further Processing and Non Small 15 208
Rendering
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of 14 percent of facilities, 5 percent of facilities belong to Subcategory L, and the remaining 2 percent
belong to Subcategory J.

23 TRENDSIN PRODUCTION, PRICES, AND INTERNATIONAL TRADE

2.3.1 Aggregate Industry Trends

2.3.1.1 Domestic Production and I nternational Trade Trends

The 1997 Economic Census provides a detailed snapshot of the meat products industry in 1997.
The screener survey provides detailed data that allows EPA to analyze and subcategorize the industry.
However, neither provide information on industry trends. Furthermore, due to the switch from the SIC
code system to the NAICS system, it is difficult to reliably interpret Census time series data for the
industry. EPA used data from a variety of sources, primarily the U.S. Department of Agriculture (USDA),

to characterize industry trends.

Table 2-15 presents data on aggregate beef production and trade from 1980 to 2000. Overall
domestic production grew at an average annual rate of little more than 1 percent from 1980 to 2000,
although the industry grew at afaster rate of 1.7 percent per year from 1990 to 2000. The significant role
of international trade in sustaining industry growth is readily apparent from Table 2-15. Beef exports grew
by 12 percent per year from 1980 to 2000, and at a somewhat slower but still robust 9.5 percent since
1990. Exports now make up amost 10 percent of domestic production. The year to year volatility of beef
exports is also apparent in the data. Note that despite this substantial growth in beef exports, the U.S. isa
net importer of beef.

Table 2-16 presents data on aggregate pork production and trade from 1980 to 2000. Domestic
output of pork grew more slowly than either beef or chicken in this time frame. Although pork exports grew
more quickly than beef exports, pork exports as a percent of domestic production are less significant than

beef exports. However, because pork exports have maintained a double-digit annual growth rate since
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Beef Production, Exportsand Imports, 1980-2000

Table 2-15

Beef (million of pounds, car cass weight)
As Per cent of
Domestic | Percent Per cent Per cent Domestic

Year | Production | Change Imports Change Exports Change [ Production
1980 21,643 2,064 173 0.8%
1981 22,389 3.4% 1,743 -15.6% 216 24.9% 1.0%||
1982 22,536 0.7% 1,939 11.2% 250 15.7% 1.1%||
1983 23,243 3.1% 1,974 1.8% 268 7.2% 1.2%||
1984 23,598 1.5% 1,823 -7.6% 323 20.5% 1.4%||
1985 23,728 0.6% 2,071 13.6% 325 0.6% 1.4%||
1986 24,371 2.7% 2,129 2.8% 516 58.8% 2.1%||
1987 23,566 -3.3% 2,269 6.6% 600 16.3% 2.5%||
1988 23,589 0.1% 2,379 4.8% 680 13.3% 2.9%||
1989 23,087 -2.1% 2,178 -8.4% 1,023 50.4% 4.4%||
1990 22,743 -1.5% 2,356 8.2% 1,006 -1.7% 4.4%||
1991 22,917 0.8% 2,406 2.1% 1,188 18.1% 5.2%"
1992 23,086 0.7% 2,440 1.4% 1,324 11.4% 5.7%||
1993 23,049 -0.2% 2,401 -1.6% 1,275 -3.7% 5.5%||
1994 24,386 5.8% 2,369 -1.3% 1,611 26.4% 6.6%"
1995 25,222 3.4% 2,103 -11.2% 1,821 13.0% 7.2%||
1996 25,525 1.2% 2,073 -1.4% 1,877 3.1% 7.4%||
1997 25,490 -0.1% 2,343 13.0% 2,136 13.8% 8.4%||
1998 25,653 0.6% 2,642 12.8% 2,171 1.6% 8.5%||
1999 26,386 2.9% 2,874 8.8% 2,417 11.3% 9.2%"
2000 26,777 1.5% 3,032 5.5% 2,516 4.1% 9.4%||

{Avg., 19802000 1.1% 2.8% 12.4%

llavg., 19902000 1.7% 3.3% 9.5%

M., 1995-2000 1.6% 5.3% 7.7%

Source: 19801997 data: Putnam & Allshouse, 1999, extended through 2000 from Livestock, Dairy & Poultry:
Situation & Outlook, 12/27/00 and 8/29/01.
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Pork Production, Exportsand Imports, 19802000

Table 2-16

Pork (million of pounds, car cass weight)
As Per cent of
Domestic Per cent Per cent Per cent Domestic
Year |Production| Change Imports Change Exports Change | Production
1980 16,617 550 252 1.5%
1981 15,873 -4.5% 542 -1.5% 307 21.8% 1.9%
1982 14,229 -10.4% 612 12.9% 214 -30.3% 1.5%
1983 15,199 6.8% 707 15.5% 219 2.3% 1.4%
1984 14,812 -2.5% 954 34.9% 164 -25.1% 1.1%
1985 14,807 -0.0% 1,128 18.2% 128 -22.0% 0.9%
1986 14,063 -5.0% 1,122 -0.5% 86 -32.8% 0.6%
1987 14,373 2.2% 1,195 6.5% 109 26.7% 0.8%
1988 15,684 9.1% 1,137 -4.9% 195 78.9% 1.2%
1989 15,813 0.8% 896 -21.2% 262 34.4% 1.7%
1990 15,354 -2.9% 898 0.2% 238 -9.2% 1.6%
1991 15,999 4.2% 775 -13.7% 283 18.9% 1.8%
1992 17,233 7.7% 645 -16.8% 420 48.4% 2.4%
1993 17,088 -0.8% 740 14.7% 446 6.2% 2.6%
1994 17,696 3.6% 743 0.4% 549 23.1% 3.1%
1995 17,849 0.9% 664 -10.6% 787 43.4% 4.4%
1996 17,117 -4.1% 618 -6.9% 970 23.3% 5.7%
1997 17,274 0.9% 633 2.4% 1,044 7.6% 6.0%
1998 18,981 9.9% 704 11.2% 1,229 17.7% 6.5%
1999 19,278 1.6% 827 17.5% 1,278 4.0% 6.6%
2000 18,928 -1.8% 967 16.9% 1,305 2.1% 6.9%
Avg., 1980-2000 1.0% 4.5% 14.8%
lAvg., 1990-2000 2.2% 2.6% 16.3%
M., 1995-2000 1.3% 6.6% 14.3%

Source: 19801997 data: Putnam & Allshouse, 1999, extended through 2000 from Livestock, Dairy & Poultry:
Situation & Outlook, 12/27/00 and 8/29/01.
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1995, this may change. Note that despite the substantial growth in pork exports, the U.S. is a net importer
of pork.

Table 2-17 presents data on aggregate broiler production and exports from 1980 to 2000; broiler
imports have generally been negligible and were not included in the table. Domestic broiler production
maintained an average 5 percent annual growth rate over the 20-year period. Carcass weight of broiler
production expanded from approximately 50 percent of beef production in 1980 to 114 percent of beef
production in 2000. Broiler exports grew at 15 percent per year over the 20-year period, and now account

for more than 18 percent of domestic production.*

Table 2-18 presents data on aggregate domestic turkey production from 1999 to 2000; turkey
imports have generally been negligible and were not included in the table. While overall turkey production
grew at 4 percent per year over the 1980 to 2000 time frame—much faster than beef or pork, and only
dlightly dower than broilers—growth has slowed considerably since 1995. The pattern for turkey exportsis
similar: a high growth rate over the entire 20-year period is offset by asignificant dowdown in thelast 5

years.

The above tables amply illustrate the importance of international trade for U.S. meat producers.
Mogt of this growth in trade of meat and poultry has been attributed to aliberalized trading environment.
Trade agreements like NAFTA, for example, have spurred the growth of U.S. beef exports to Canada and
poultry exportsto Mexico (USDA, 1997b; USITC, 1998). Y et there exist trade barriers, such as health and
sanitary concerns, that have been preventing the U.S. from open access to certain markets. For instance, the
European Union bans the importation of U.S. beef produced with growth-promoting agents (USDA,
1997Db). Industry organizations like the National Pork Producers Council and the National Cattlemen’'s
Beef Association believe that the growth of U.S. exports has been limited by unfair and unscientific non-
tariff trade barriers on meat imports imposed by some countries (NPPC, 1999b; NCBA, 2000a).

19 Focus on aggregate trade statistics can sometimes obscure significant differences in traded goods. For
example, Russiais a significant importer of U.S. poultry products. Russian consumers prefer dark poultry meat
while U.S. consumers prefer white meat. Thus, trade with Russia provides an important element of complementary
production for U.S. poultry processors (Standard & Poor’s, 1999).
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Table 2-17
Broiler Production and Exports, 1980-2000

Broilers (million of pounds, ready-to-cook carcass weight)
As Percent
Domestic Per cent Percent | of Domestic
Y ear Production Change Exports Change Production
1980 11,252 567 5.0%
1981 11,868 5.5% 719 26.8% 6.19
1982 11,996 1.1% 501 -30.3% 4.2
1983 12,326 2.8% 432 -13.8% 359
1984 12,921 4.8% 407 -5.8% 3.19
1985 13,520 4.6% 417 2.5% 3.19
1986 14,180 4.9% 566 35.7% 4.0%f)
1987 15,413 8.7% 752 32.9% 4,99
1988 16,007 3.9% 765 1.7% 4.8%)
1989 17,227 7.6% 814 6.4% 4.7
1990 18,430 7.0% 1,143 40.4% 6.294]
1991 19,501 6.3% 1,261 10.3% 6.4%
1992 20,004 6.7% 1,489 18.1% 719
1993 22,015 5.3% 1,966 32.0% 8.99
1994 23,666 7.5% 2,876 46.3% 12,294
1995 24,827 4.9% 3,894 35.4% 15,79
1996 26,124 5.2% 4,420 13.5% 16.994
1997 27,041 3.5% 4,664 5.5% 17.294
1998 27,863 3.0% 4,673 0.2% 16.8%4
1999 29,741 6.7% 4,920 5.3% 16.5%
2000 30,485 2.5% 5,548 12.8% 18.294
lAvg., 19802000 5.1% 15.4%
llAvg., 10902000 5.0% 15.6%
[Avg., 1995-2000 4.3% 11.4%

Source: 1980-1997 data: Putnam & Allshouse, 1999; extended through 2000 from
Livestock, Dairy & Poultry: Situation & Outlook, 12/27/00 and 8/29/01.

Broiler imports are negligible.
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Table 2-18
Turkey Production and Exports, 1980-2000

Turkey (million of pounds, ready-to-cook car cass weight)
As Percent
Domestic Per cent Percent | of Domestic
Y ear Production Change Exports Change Production
1980 2,370 75 3.2%
1981 2,536 7.0% 63 -16.0% 2,50
1982 2,472 -2.5% 51 -19.0% 2.19
1983 2,590 4.8% 47 -7.8% 1.894
1984 2,601 0.4% 27 -42.6% 1.094
1985 2,817 8.3% 27 0.0% 1.094
1986 3,155 12.0% 27 0.0% 0.9%
1987 3,701 17.3% 33 22.2% 0.9%
1988 3,879 4.8% 51 54.5% 1.39
1989 4,136 6.6% 41 -19.6% 1.094
1990 4,514 9.1% 54 31.7% 1.204]
1991 4,603 2.0% 122 125.9% 2.79
1992 4,777 3.8% 202 65.6% 4.2
1993 4,798 0.4% 244, 20.8% 5.19
1994 4,937 2.9% 280 14.8% 5.79
1995 5,069 2.7% 348 24.3% 6.99
1996 5,401 6.5% 438 25.9% 8.19
1997 5,412 0.2% 508 36.5% 11.09%
1998 5,281 -2.4% 446 -25.4% 8.4%
1999 5,297 0.3% 379 -15.0% 7.29]
2000 5,402 2.0% 458 20.8% 859
lAvg., 19802000 4.0% 18.5%
llAvg., 10902000 1.8% 20.5%
[Avg., 1995-2000 1.6% 12.8%

Source: 1980-1997 data: Putnam & Allshouse, 1999; extended through 2000 from
Livestock, Dairy & Poultry: Situation & Outlook, 12/27/00 and 8/29/01.

Turkey imports are negligible.
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2.3.1.2 Price Trends

Table 2-19 compares the overall trend in mesat prices with all food prices and the Consumer Price
Index (CPI). While food prices have increased more sowly than the overall CPI, meat prices have
increased even more dowly than food prices. Thus, the price of meat products has decreased relative to the
prices for other food products, and other products in general, over the last 20 years. Beef prices have
consistently increased more dowly than pork or poultry, which again reflects a relative decline in the price
of beef (see Table 2-20). The price of pork as a component of the aggregate meat measure has increased at
approximately the same rate as overall food prices for the 20-year period—with some fluctuation in
subperiods. As with beef, the price of poultry has risen more slowly than the overall price of food,
indicating a relative price decrease for poultry. The decrease in the relative price of poultry combined with
the high growth rate of output indicates that productivity gainsin the poultry industry were probably
substantial.

2.3.2 Industry Response to Changing Consumer Preferences

Meat consumption patternsin the U.S. have undergone important changes in the last three decades.
While total meat consumption increased from 1970 to 1998, the relative consumption of red meatsto
poultry has not remained the same. Total annual per capita meat consumption (boneless, trimmed
equivalent) increased by 10 percent between 1970 and 1998. In the same period, annual per capita red mest
consumption declined by 12 percent and per capita poultry consumption increased by 92 percent. More
specificaly, annual per capita beef consumption decreased 18 percent (from 79.6 pounds in 1970 to 64.9
pounds in 1998). Annual per capita pork consumption levels remained relatively constant over the same
period. Chicken and turkey consumption, however, increased dramatically: annual per capita chicken
consumption increased from 27.4 pounds in 1970 to 50.8 pounds in 1998 (an 85 percent increase). Turkey
consumption increased from 6.4 pounds per capita to 14.2 pounds over the same period (Putnam and
Allshouse, 1999).

Changes in demand for meat and poultry are considered to be largely responsible for higher degrees

of concentration in the meat and poultry industry. In the case of beef, declining per capita consumption
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Tabl

e2-19

Consumer PriceIndex for All Items, Food, and M eat, 19802000

All Items Food Meats
Per cent Per cent Per cent
Y ear I ndex Change I ndex Change I ndex Change

1980 82.4 86.8 9.7
1981 90.9 10.3% 93.6 7.8% 96.0 3.6%
1982 9.5 6.2% 97.4 4.1% 100.7 4.9
1983 99.6 3.2% 99.4 2.1% 9.5 -1.204
1984 103.9 4.3% 103.2 3.8% 99.8 0.3%]|
1985 107.6 3.6% 105.6 2.3% 98.9 -0.9%||
1986 109.6 1.9% 109.0 3.2% 102.0 3.1%]|
1987 113.6 3.6% 1135 4.1% 109.6 7.5%]|
1988 118.3 4.1% 118.2 4.1% 112.2 2.4%]|
1989 124.0 4.8% 125.1 5.8% 116.7 4.0
1990 130.7 5.4% 132.4 5.8% 128.5 10.19%)
1991 136.2 4.2% 136.3 2.9% 132.5 3.1%]|
1992 140.3 3.0% 137.9 1.29 130.7 -1.4%|
1993 144.5 3.0% 140.9 2.20% 134.6 3.0%]|
1994 148.2 2.6% 144.3 2.4% 135.4 0.6%]|
1995 152.4 2.8% 148.4 2.8% 135.5 0.1%]|
1996 156.9 3.0% 153.3 3.3% 140.2 350
1997 160.5 2.3% 157.3 2.6% 144.4 3.0%]|
1998 163.0 1.6% 160.7 2.20% 141.6 -1.9%|
1999 166.6 2.2% 164.1 2.1% 142.3
2000 172.2 3.4% 167.8 2.3% 150.7

lAvg., 19802000 3.8% 3.4%

llavg., 10902000 2.8% 2.4%

[Avg., 1995-2000 2.5% 2.5%

Source: Putnam and Allshouse, 1999.
U.S. Consumer Price Index; city average, base period: 1982 - 1984 = 100.
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Table 2-20
Consumer Price Index for Meat Products, 1980-2000

Fresh and Frozen
Beef and Veal Pork Poultry Fresh Whole Chicken Chicken Parts Fish and Seafood
Per cent Per cent Per cent Per cent Per cent Annual Per cent

Y ear Index Change Index Change Index Change Index Change Index Change Average Change
1980 98.4 819 93.7 94.4 9L.7 87.5
1981 99.2 0.8% 89.5 9.3% 97.5 4.1% 96.5 2.2% 96.7 5.5% 94.8 8.3%
1982 100.6 1.4% 101.0 12.8% 95.8 -1.7% 94.8 -1.8% 94.9 -1.9% 98.2 3.6%l|
1983 99.1 -1.5% 100.1 -0.9% 97.0 1.3% 96.3 1.6% 96.6 1.8% 99.3 1.1%||
1984 100.3 1.2% 98.8 -1.3% 107.3 10.6% 109.0 13.2% 108.4 12.2% 102.5 3.2%)|
1985 98.2 -2.1% 99.1 0.3% 106.2 -1.0% 104.5 -4.1% 104.6 -3.5% 107.5 4.9%)|
1936 98.8 0.6% 107.2 8.2% 114.2 7.5% 115.4 10.4% 114.6 9.6% 117.4 9.29)|
1987 106.3 7.6% 116.0 8.2% 112.6 -1.4% 113.3 -1.8% 114.4 -0.2% 129.9 10.6%||
1938 112.1 5.5% 112.5 -3.0% 120.7 7.2% 125.1 10.4% 123.3 7.8% 137.4 5.8%||
1939 119.3 6.4% 113.2 0.6% 132.7 9.9% 137.1 9.6% 135.7 10.1% 143.6 4.5%]|
1990 128.8 8.0% 129.8 14.7% 1325 -0.2% 134.9 -1.6% 135.9 0.1% 146.7 2.29%)|
1991 132.4 2.8% 134.1 3.3% 1315 -0.8% 1317 -2.4% 134.7 -0.9% 148.3 1.19||
1992 132.3 -0.1% 127.8 -4.7% 131.4 -0.1% 131.9 0.2% 134.4 -0.2% 151.7 2.3%||
1993 137.1 3.6% 1317 3.1% 136.9 4.2% 138.0 4.6% 140.1 4.2% 156.6 3.29)|
1994 136.0 -0.8% 133.9 1.7% 1415 3.4% 140.1 1.5% 145.6 3.9% 163.7 4.5%]|
1995 134.9 -0.8% 134.8 0.7% 143.5 1.4% 142.2 1.5% 146.0 0.3% 171.6 4.8%]|
1996 134.5 -0.3% 148.2 9.9% 152.4 6.2% 152.6 7.3% 155.0 6.2% 173.1 0.9%]|
1997 136.8 1.7% 155.9 5.2% 156.6 2.8% 158.5 3.9% 157.4 1.5% 177.1 2.3%||
1998 136.5 -0.2% 148.5 -4.7% 157.1 0.3% 150.6 0.7% 157.2 -0.1% 181.7 2.6%)|
1999 139.2 2.0% 145.9 -1.8% 157.9 0.5% 161.8 1.4% 156.8 -0.3% 185.3
2000 148.1 6.4% 156.5 7.3% 150.8 1.2% 162.9 0.7% 157.7 0.6% 190.4

lavg., 19802000 2.1% 3.4% 2.8% 2.9% 2.8%

[lAvg., 19902000 1.4% 2.0% 1.9% 1.9% 1.5%

avg, 19952000 1.9% 3.2% 2.2% 2.8% 1.6%

Source: Putnam and Allshouse, 1999.
U.S. Consumer Price Index; city average, base period: 1982 - 1984 = 100.
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resulted in a corresponding decrease in the demand for cattle. Combined with increased fabrication by beef
slaughterers, the decreasing demand for cattle led to increased concentration in the cattle slaughter industry.
Per capita demand for pork has remained relatively constant through the years, so concentration in hog
slaughter has increased only dlightly. Increasing per capita consumption of chicken and turkey
consumption, on the other hand, has tended to limit industry concentration in poultry production (see

Section 2.4 for amore detailed discussion on concentration in the meat products industry).

There are several causes for these demand related changes in the volume and composition of mesat
consumption. First, meat has become increasingly affordable to consumersin recent years. Even though per
capita consumption of meat has increased, the percentage of income spent on meat purchase has decreased
from 4.3 to 2.2 percent in the last quarter century (AMI, 2000a). Second, health and safety concerns
regarding red meat have been found to result in lower per capita beef consumption and increased per capita
poultry consumption (Flake and Patterson, 1999; Moon and Ward, 1999). Third, as noted above, the
relative price of chicken to beef has declined; combined with increased chicken production, these data are
consistent with increased productivity in the industry, thus reinforcing the apparent increase in demand for

poultry.

In addition to the abovementioned overall changes in the markets for meat products, a changein
marketing strategy by poultry producers shifted retail packaging of chicken from whole birds to a product
mix of traypacks, parts, and other further processed products (Hetrick, 1994). The poultry industry also
started the branding of processed products (Ollinger, 2000). The introduction of such retail marketing
strategies has apparently increased consumer demand for reasonably priced and convenient value-added

branded chicken products.

Value-added products include case-ready and consumer-ready meats. Case-ready meats are
trimmed, precut, processed, portion controlled, sealed directly by the processor, and sold to supermarkets
ready for purchase. In addition to traditional cuts, case-ready mests include whole muscle portions and
even ground beef (Krizner, 1998). Consumer-ready meat products, also known as home-meal-replacement

items, include microwavable, oven-ready, and other ready-to-cook items.*! The advantages of case-ready

M Meat producers have begun producing consumer-ready products in an attempt to regain some of the
business that the increased popularity of eating out has cost them (Rice, 1998). These meals are catered to
consumers seeking convenience and nutrition in meal preparation.
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meats for retailers include extended shelf life, reduced labor costs, and fewer out-of-stocks. Consumers
benefit from the consistency, improved quality and packaging, and safety of a product untouched by human
hands (Nunes, 1999; AMI, 2000b). Branded meat products, unlike private and store labels, are those
processed by meat producers themselves, using the highest-quality animals, and sold directly to consumers.
By further processing mest, integrated producers may be able to reduce the impact of price
fluctuations in the related commodity markets (Standard & Poor’s, 1999).* Value-added products can
benefit meat producers by potentially giving them more control over the pricing of their products. Other
benefits to packers include control over all aspects of the production process and, possibly, brand name
recognition (Krizner, 1995). The branding of products alows a producer to differentiate its product from

its competitors and to certify the quality of its products.

As mentioned above, these product trends were pioneered by the chicken industry in the 1970s and
emulated by the turkey industry in the 1980s. To emphasize the lower fat content in chicken, daughterers
produced further processed poultry such as traypacks, cut up and deboned chicken, nuggets, and luncheon
meats (Ollinger, 2000). Pork production, on the other hand, has traditionally involved the further
processing of the meat into hams, bacon, and sausages. Today, almost al poultry products and one-half to
two-thirds of pork products are consumer-ready (AMI, 2000b). Product branding of chicken and turkey,
introduced in the 1960s, was met with positive consumer response; brand loyalty was achieved as
consumers perceived certain branded products to be of higher quality. Beef producers are also adopting
such retail strategies by establishing case-ready plants and branding their products.™

12 This was an important reason for the sale of lowa Beef Processors, Inc., or IBP (WSJ, 2000). In the past
IBP's stock price has been affected by price fluctuations in the commodity markets. IBP managers believed that
stock market perceptions of the company did not account for IBP' s shift away from commodity production toward
more value-added production. IBP managers felt that privatizing the company would better insulate its corporate
valuation from commaodity price fluctuations.

3 |n astudy conducted by the National Cattlemen’s Beef Association, consumers were indifferent to
consumer brand names. Nonetheless, beef processors are eager to differentiate their case-ready meats from others
(Nunes, 1999). The introduction of case-ready meats in the beef industry was attempted in the 1980s, but was not
successful until the late 1990s. Early problems included hesitation on the part of retailers and consumer concerns
with the appearance and packaging of the product (Krizner, 1998).

2-44



Thisisone of severa strategic responses of beef producers and packers to decreasing red meat

consumption.*

24 INDUSTRY CONCENTRATION

Another trend in the meat products industry is the growing concentration of industry output in a
handful of large companies. Thistrend is most dramatic in the beef dlaughter industry, but is also evident in

the pork and poultry industries. Industry trends in all three meat industries give rise to two important

guestions:
. What caused the increased concentration in each industry?
. Has this increased industry concentration led to market power on the part of the largest

firms?

The answers to both of these questions could have implications for the economic impact anaysis.

This report’ s discussion of trends in the beef and pork slaughter industries is based on statistics
published by Packers and Stockyards Program (PSP) of the Grain Inspection, Packers, and Stockyards
Administration (GIPSA). GIPSA was established in 1994 by USDA, but itsroots liein the U.S.
Congress' s Packers and Stockyards Act of 1921.

PSP maintains time series data on slaughtering plants that purchase at least $500,000 worth of
livestock in afiscal year. Thus, many small dlaughtering facilities are exempt from PSP reporting
requirements, and the number of facilities reporting in any one year will fluctuate. However, plants meeting

the PSP reporting requirements accounted for 97 percent of federally inspected slaughter and 95 percent of

14 Another important response to declining red meat consumption has been a reduction in the fat content
of beef and pork. The fat content in beef has declined 27 percent since the 1970s, and nutrient information on beef
packaging now reflects this (NCBA, 2000b). This reduction in the fat content was made possible by the breeding of
leaner animals and the use of leaner cuts in beef production. The beef industry has also been promoting the
nutritional value of lean beef with research and marketing campaigns (Carpenter, 2000). In addition, the trend
toward leaner meat is also seen in the pork slaughter industry, where there has been a 50 percent reduction in hog
fat since the 1950s (NPPC, 1999a).
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commercial daughter in the heifer and steer class and the hog class. For this profile, EPA mainly used the
PSP data to examine industry trends. Asis described below, the trends in cattle and hog classes are
unmistakable, and small fluctuations in the number of plants reporting do not affect the conclusions drawn
from this data.

Unfortunately, thereis no publicly available source of data on trends in the poultry industry.
Discussion of trends in the poultry industry is therefore based on other researchers’ anaysis of the Census
Bureau' s Longitudinal Research Database. Though it does not provide the same wealth of detail as PSP,

this source more than adequately documents the trend towards concentration in the poultry industry.

Section 2.4.1 discusses, in turn, the trends toward concentration in the beef, pork, and broiler
industries. Section 2.4.2 describes the changes in these industries that may be responsible for the trend
toward concentration. Finally, Section 2.4.3 presents a summary of studies that have examined if the trend

toward concentration has given market power to large firmsin these industries.

241 Trendsin Industry Concentration

Beef

Discussion of the beef industry will primarily focus on the heifer and steer industry segment. The
generic term “cattle” applies to two distinct groups of animals: (1) heifers and steers and (2) cows and
bulls. Heifers and steers are raised specifically for meat production and are corn fed prior to saughter.
Cows and bulls are generally culled from dairy and breeder herds and fed on grass and forage. Slaughter
plants typically specialize in one of the two types due to differences in animal shapes and meat products
from the two types (cows are generaly used to make ground beef). Cow daughter plants tend to be smaller
and more geographically diversified than heifer and steer daughter plants; sale lots of culled cows and bulls
tend to be small, and the dairy industry is more geographically diversified than the beef industry
(MacDonald et a., 2000; Mathews et al., 1999). In 1998, GIPSA plants reported slaughter of 27.4 million

steers and heifers, and 6.4 million cows and bulls.
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Table 2-21 presents total annual steer and heifer daughter by head in daughter plants reporting to
PSP from 1972 to 1998. Total steer and heifer daughter increased by approximately 5 percent over that
period. More significant than the growth rate of steer and heifer daughter is the distribution of that
slaughter among plants of various size. Plants that daughtered fewer than 50,000 head per year accounted
for almost 21 percent of total daughter in 1972 (5.4 million head); this had fallen to less than 3 percent of
total slaughter by 1998 (0.7 million head). Similarly, plants that daughtered between 50,000 and 250,000
head per year accounted for amost 50 percent of total daughter in 1972 (12.9 million head), but less than
5 percent in 1998 (1.2 million head). Conversely, the largest plants—those slaughtering more than 250,000
head per year—increased their share of total daughter from 30 percent in 1972 (7.8 million head) to almost
93 percent in 1998 (25.4 million head).

The increased percentage of annual daughter accounted for by the largest plants is much less than
proportionate to the increased number of large plants in the industry, although the trend is similar. As
Table 2-22 shows, the number of plants with capacity in excess of 250,000 head increased from 20 in 1972
(2.5 percent of plants reporting to PSP) to about 28 in 1998 (17 percent of plants reporting to PSP). The
number of plants with the smallest capacity (below 50,000 head) fell from over 660 in 1972 to 130 in 1998
(still 77.4 percent of PSP-reporting plants), while intermediate plants (capacity between 50,000 and
250,000 head) declined from 120 in 1972 to 10 in 1998.

Thus, Tables 2-21 and 2-22 illustrate not only a shift from daughtering by many small facilities to
a handful of large facilities, but aso a significant increase in the size of the largest facilities. In 1972, the
largest-capacity facilities daughtered an average of 389,000 head per plant; by 1998, that had grown to an
average of 909,000 head per plant.®

The trend in the number of plants by size, aswell asin dlaughter by plant size, is mirrored by
industry measures of concentration at the firm level. The percentage of annual commercia heifer and steer

slaughter accounted for by the four largest firms in the industry (i.e., the four-firm concentration ratio, or

15 Cow and bull slaughter shows a roughly similar pattern over the same period, but a much less extreme
one. Slaughter was almost unchanged at about 6.4 million head in both 1972 and 1998. The number of plants
declined for all but the largest-capacity plants (those with slaughter in excess of 100,000 head per year), which
increased from 6 to 26 plants from 1972 to 1998. The average slaughter per facility rose from 133,500 to 192,500
over the same period for the largest-capacity facilities.
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Table2-21

Annual Heifer and Steer

Slaughter by Plant Size, 1972-1998

Steersand Heifer Saughter by Plant Size (Annual Slaughter by Head)
L ess than 49,999 50,000-249,999 More Than 249,999

Head Head Head Total Head
Y ear (1,000s) Per cent (1,000s) Per cent (1,000s) Per cent (1,000s)
1972 5,416 20.7% 12,939 49.5% 7,778 29.8% 26,133
1973 5,212 20.7% 11,340 45.0% 8,657 34.3% 25,209
1974 5,010 19.7% 11,934 47.0% 8,457 33.3% 25,401
1975 4,889 19.1% 12,147 47.5% 8,536 33.4% 25,572
1976 4,506 16.7% 13,044 48.4% 9,408 34.9% 26,958
1977 4,316 14.9% 12,949 44.6% 11,785 40.6% 29,050
1978 4,239 14.9% 12,208 43.0% 11,930 42.0% 28,377
1979 3,716 14.5% 10,537 41.1% 11,359 44.4% 25,612
1980 3,446 14.1% 8,876 36.3% 12,157 49.7% 24,479
1981 2,723 10.8% 7,330 29.1% 15,171 60.1% 25,224
1982 2,436 9.6% 6,790 26.7% 16,250 63.8% 25,476
1983 2,238 8.6% 5,929 22.8% 17,879 68.6% 26,046
1984 2,141 8.2% 6,201 23.6% 17,897 68.2% 26,239
1985 1,947 7.2% 5,642 20.9% 19,433 71.9% 27,022
1986 1,623 6.1% 4,532 17.0% 20,482 76.9% 26,637
1987 1,264 4.7% 5,439 20.0% 20,443 75.3% 27,146
1988 1,257 4.6% 3,926 14.4% 21,992 80.9% 27,175
1989 1,156 4.5% 3,032 11.7% 21,698 83.8% 25,886
1990 987 3.8% 2,535 9.8% 22,238 86.3% 25,760
1991 860 3.4% 3,024 11.9% 21,495 84.7% 25,379
1992 711 2.8% 2,287 9.0% 22,293 88.1% 25,291
1993 684 2.7% 2,142 8.4% 22,725 88.9% 25,551
1994 717 2.7% 1,418 5.4% 23,992 91.8% 26,127
1995 627 2.3% 1,902 7.0% 24,820 90.8% 27,349
1996 686 2.4% 1,587 5.6% 26,062 92.0% 28,335
1997 611 2.2% 1,712 6.2% 25,490 91.6% 27,813
1998 700 2.6% 1257 4.6% 25,439 92.9% 27,396

Source: GIPSA, 1997; GIPSA, 2000.
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Table 2-22
Heifer and Steer Slaughter Plants

by Plant Size, 1972-1998

Steer and Heifer Annual Saughter (Number of Head)
L ess than 50,000 50,000—249,999 More Than 249,999 Total

Y ear Plants Per cent Plants Per cent Plants Per cent Plants

1972 666 82.5% 121 15.0% 20 2.5% 807
1973 660 83.0% 112 14.1% 23 2.9% 795
1974 615 81.8% 115 15.3% 22 2.9% 752
1975 597 81.2% 116 15.8% 22 3.0% 735
1976 591 80.3% 123 16.7% 22 3.0% 736
1977 542 78.3% 123 17.8% 27 3.9% 692
1978 552 80.8% 105 15.4% 26 3.8% 683
1979 529 82.1% 91 14.1% 24 3.7% 644
1980 520 83.1% 80 12.8% 26 4.2% 626
1981 442 82.0% 65 12.1% 32 5.9% 539
1982 422 82.3% 59 11.5% 32 6.2% 513
1983 423 82.9% 54 10.6% 33 6.5% 510
1984 397 82.9% 51 10.6% 31 6.5% 479
1985 359 82.3% 46 10.6% 31 7.1% 436
1986 315 82.0% 39 10.2% 30 7.8% 384
1987 314 81.3% 43 11.1% 29 7.5% 386
1988 309 82.6% 33 8.8% 32 8.6% 374
1989 262 82.1% 25 7.8% 32 10.0% 319
1990 257 82.9% 20 6.5% 33 10.6% 310
1991 237 82.3% 21 7.3% 30 10.4% 288
1992 222 82.8% 17 6.3% 29 10.8% 268
1993 218 83.5% 15 5.7% 28 10.7% 261
1994 191 83.0% 11 4.8% 28 12.2% 230
1995 173 80.1% 14 6.5% 29 13.4% 216
1996 165 78.2% 14 6.6% 32 15.2% 211
1997 156 78.4% 13 6.5% 30 15.1% 199
1998 130 77.4% 10 6.0% 28 16.7% 168

Source: GIPSA, 1997; GIPSA, 2000.
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CR-4) increased from approximately 36 percent in 1980 to 80 percent in 1998 (Table 2-23).2® The CR-4
grew more rapidly than either the CR-8 or the CR-20. When the four largest firms in an industry account
for more than 50 percent of output, some economists argue, those firms may be starting to acquire
significant market power (Rogers and Sexton, 1994). The Herfindahl-Hirshman index (HHI) aso
demonstrates increasing market concentration in the beef daughtering industry, increasing from 561 in
1980 to 1,921 in 1998 (Table 2-23). The U.S. Department of Justice and the Federal Trade Commission
regard a market with an HHI in excess of 1,000 to be moderately concentrated, and one with an HHI above
1,800 to be highly concentrated (Mathews et al., 1999).""

However, increased firm-level concentration cannot be entirely attributed to the increased number
of large facilities and the growth in facility size. As Table 2-24 shows, the pattern of facility ownership
among the largest firms differs from that among smaller firms. The four largest firms each own, on
average, six daughter facilities large enough to meet reporting requirements for PSP. The fifth through
eighth largest firms own, on average, two daughter facilities each (with a distinct downward trend, over

time, in facilities owned); smaller firms typically own one daughter facility.

Pork

The pork industry displays many of the same trends as the beef industry. However, these trends
have not been as strong as in the beef industry, and the pork industry has not reached the same degree of

concentration as the beef industry.

Table 2-25 presents total annual hog daughter by head in daughter plants reporting to PSP from
1972 to 1998. Growth in total hog slaughter was double that of beef: daughter increased by approximately
10 percent between 1972 and 1998. The distribution of that dlaughter among plants of various size was

16 MacDonald et al. (2000) claim that no other industry has experienced as rapid an increase in
concentration over any 15-year period as the cattle slaughter industry.

Y One calculates HHI by taking the square of each firm’'s market share, then summing over all firms.
Thus, amarket consisting of 100 firms, each with a1 percent market share, has an HHI of 100; a market
consisting of one firm with a 100 percent market share has an HHI of 10,000. The HHI is generally considered a
more reliable indicator of market concentration than the CR-4 (Mathews et al., 1999).
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Table 2-23

Concentration Ratios and
Herfindahl-Hirshman I ndex
for Steer and Heifer Slaughter, 1980-1998

Concentration Ratio Herfindahl-
Hirshman

Y ear 4Firm 8 Firm 20 Firm Index
1980 35.7% 51.4% 64.1% 561
1981 39.6% 53.8% 69.6% 643
1982 41.4% 56.1% 70.6% 683
1983 46.6% 57.7% 71.7% 862
1984 49.5% 60.5% 75.1% 944
1985 50.2% 63.9% 78.4% 999
1986 55.1% 68.6% 80.6% 1,088
1987 67.1% 76.2% 85.7% 1,435
1988 69.7% 79.7% 88.6% 1,589
1989 70.4% 80.6% 89.4% 1,602
1990 71.6% 82.1% 91.5% 1,661
1991 73.5% 82.7% 91.3% 1,766
1992 77.8% 85.9% 92.7% 2,005
1993 79.8% 87.6% 93.8% 2,052
1994 80.9% 87.5% 92.5% 2,096
1995 79.3% 86.1% 92.9% 1,982
1996 80.4% 87.8% 96.1% 1,987
1997 78.4% 86.3% 93.4% 1,899
1998 80.0% 87.5% 93.0% 1,921

Source: GIPSA, 2000.
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Table 2-24
Firms Performing Steer and Heifer Slaughter
Number of Plants Owned by Firm Size, 1980-1998

Plants Owned by Steer and Heifer Saughter Firms (Ranked by Size)
Rank 14 Rank 5-8 Rank 9-20 Rank 21-50
Y ear Total Average | Total Average | Total Average | Total | Average
1980 23 5.8 24 6.0 19 1.6 37 1.2
1981 23 5.8 19 4.8 18 15 40 1.3
1982 20 5.0 18 4.5 17 14 37 1.2
1983 22 5.5 8 2.0 22 1.8 41 1.4
1984 23 5.8 9 2.3 20 1.7 37 1.2
1985 20 5.0 9 2.3 21 1.8 41 14
1986 21 5.3 9 2.3 19 1.6 41 14
1987 28 7.0 10 2.5 18 15 39 1.3
1988 27 6.8 12 3.0 18 15 40 1.3
1989 25 6.3 12 3.0 15 1.3 32 1.1
1990 26 6.5 10 2.5 16 1.3 32 1.1
1991 29 7.3 6 15 12 1.0 32 1.1
1992 26 6.5 10 2.5 12 1.0 37 1.2
1993 28 7.0 8 2.0 12 1.0 36 1.2
1994 25 6.3 7 1.8 12 1.0 35 1.2
1995 27 6.8 5 1.3 12 1.0 37 1.2
1996 28 7.0 6 15 12 1.0 38 1.3
1997 27 6.8 6 15 13 1.1 34 1.1
1998 25 6.3 7 1.8 13 1.1 32 1.1

Source: GIPSA, 2000.

2-52



Table 2-25
Annual Hog Slaughter
By Plant Size, 1972-1998

Hog Saughter by Plant Size (Animal Saughter by Head)
Less Than 99,999 | 100,000-299,999 | 300,000-999,999 |More Than 999,999 Total
Head Head Head Head Head

Year | (1,000s) | Percent | (1,000s) | Percent | (1,000s) | Percent | (1,000s) | Percent | (1,000s)

1972 6,380 7.6% 9410 11.2%| 37,894 45.2%| 30,120 35.9%| 83,804
1973 5,630 7.4% 9,970 13.1%| 35933] 47.2%| 24,661 32.4%| 76,194
1974 5,364 6.9% 8,153 105%| 38,452] 49.5%| 25,646 33.0%| 77,615
1975 4,651 6.8% 8,748 12.7%| 38,961 56.6%| 16,418 23.9%| 68,778
1976 4,603 6.7% 9,216 134%| 36,169] 52.6%| 18,828 27.4%| 68,816
1977 4,779 6.4% 7,754 104%| 34,132 45.6%| 28,219 37.7%| 74,884
1978 4,850 6.5% 8,073 10.8%| 30,137| 40.3%| 31,787 42.5%| 74,847
1979 4,568 5.6% 6,446 7.8%| 22970 27.9%| 48,236] 58.7%| 82,220
1980 4,822 5.2% 5,601 6.0%| 23998] 25.8%| 58504 63.0%| 92,925
1981 5,134 6.0% 4,666 54%| 24,950 29.0%| 51,151] 59.5%| 85,901
1982 4,748 5.8% 5,359 6.5%| 23,180] 28.2%| 48,788 59.4%| 82,075
1983 4,536 5.8% 6,402 8.1%| 20,279] 25.8%| 47,491 60.3%| 78,708
1984 4,301 5.2% 5,859 7.1%| 23522 285%| 48,937 59.2%| 82,619
1985 3,977 4.9% 4,540 56%| 17,9201 22.3%| 53,979 67.1%| 80,416
1986 3,841 4.8% 3,930 49%| 17589 22.1%| 54,398 68.2%| 79,758
1987 3,714 4.8% 2,992 3.9%| 14,946] 19.3%| 55,900 72.1%| 77,552
1988 3,992 4.8% 2,720 3.3%| 13,826] 16.6%| 62,952 75.4%| 83,490
1989 3,963 4.8% 3,250 3.9%| 12287 14.8%| 63,687 76.6%| 83,187
1990 3,784 4.7% 2,861 3.6% 9,798 12.2%| 63,651] 79.5%| 80,094
1991 3,825 4.6% 2,423 2.9% 5,249 6.3%| 71,632] 86.2%| 83,129
1992 3,915 4.3% 2,715 3.0% 6,661 7.3%| 78,258| 85.5% 91,549"
1993 3,755 4.2% 1,591 1.8% 7,744 8.7%| 76,053] 85.3% 89,143"
1994 3,685 4.1% 1,796 2.0% 6,065 6.8%| 77,663 87.1% 89,209"
1995 3,508 3.8% 2,719 3.0% 6,162 6.7%| 79,222 86.5% 91,611||
1996 3,093 3.7% 2,605 3.1% 4,750 5.7%| 73,081 87.5% 83,529"
1997 3,125 3.6% 2,550 2.9% 4,444 5.1%| 77,680] 88.5% 87,799"
1998 2,764 3.0% 2,277 2.5% 4,288 4.7%| 82,469 89.8% 91,798"

Source: GIPSA, 1997; GIPSA, 2000.
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similar the distribution in the beef industry. Both the number of hogs daughtered and the percentage of
total hog slaughter declined among all but the largest plants over the time period. Plants that daughtered
fewer than 300,000 head per year accounted for almost 19 percent of total slaughter in 1972 (15.8 million
head); this had fallen to less than 6 percent of total saughter by 1998 (5.0 million head). Similarly, plants
that slaughtered between 300,000 and 1 million head per year accounted for 45 percent of total slaughter in
1972 (37.9 million head), but less than 5 percent in 1998 (4.3 million head). Conversely, the largest plants,
those daughtering more than 1 million head per year, increased their share of total slaughter from 36
percent in 1972 (30.1 million head) to almost 90 percent in 1998 (82.5 million head).

Aswith beef daughter, the increased percentage of annual slaughter accounted for by the largest
plantsis less than proportionate to the increase in the number of large plants. As Table 2-26 shows, the
number of plants with capacity in excess of 1 million head increased from 23 in 1972 (3.9 percent of plants
reporting to PSP) to about 30 in 1998 (16.5 percent of plants reporting to PSP). (Note that plants in this
capacity range reached a high of 41 plants in 1980.) The absolute number of plants with less capacity fell
significantly in al other ranges, but as a percentage of the number of plants in the industry, the number of

plants with less capacity remained relatively stable.

Thus, the hog industry mirrors the beef industry, with a shift from slaughtering performed by many
small facilities to daughtering performed by a handful of large facilities, as well asa significant increase in
the size of the largest facilities. In 1972, the largest-capacity facilities daughtered an average of 1.3 million
head per plant; by 1998, that had grown to an average of 2.8 million head per plant.

However, athough the hog industry has become much more highly concentrated over the last
guarter century, it has not, by standard economic measures, reached the degree of market concentration
found in the beef industry. The CR-4 for the hog industry (CR-4) increased from approximately 34 percent
in 1980 to 54 percent in 1998 (Table 2-27). Thisis much lower than the CR-4 for the beef industry in
1998. Also, the CR-8 for hog slaughter actually grew faster than the CR-4. Similarly, the hog daughtering
industry HHI increased from 436 in 1980 to 960 in 1998 (see Table 2-27). Thisis below the benchmark set
by the U.S. Department of Justice and the Federal Trade Commission for moderate concentration (an HHI

in excess of 1,000).
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Table 2-26

Hog Saughter Plants

By Plant Size, 1972-1998

Hog Annual Slaughter (Number of Head
Less Than 99,999 | 100,000-299,999 | 300,000-999,999 |More Than 999,999 Total

Y ear Plants | Percent | Plants | Percent | Plants | Percent | Plants | Percent | Plants

1972 463| 77.6% 47 7.9% 64| 10.7% 23 3.9% 597
1973 433 76.8% 51 9.0% 61| 10.8% 19 3.4% 564
1974 417] 76.8% 43 7.9% 64| 11.8% 19 3.5% 543
1975 380 75.7% 45 9.0% 65| 12.9% 12 2.4% 502
1976 382 76.9% 45 9.1% 56| 11.3% 14 2.8% 497
1977 356| 75.9% 39 8.3% 52| 11.1% 22 4.7% 469
1978 354 75.8% 40 8.6% 48| 10.3% 25 5.4% 467
1979 374 T77.1% 34 7.0% 41 8.5% 36 7.4% 485
1980 394 77.4% 32 6.3% 42 8.3% 41 8.1% 509
1981 380 78.4% 25 5.2% 43 8.9% 37 7.6% 485
1982 363 77.9% 27 5.8% 41 8.8% 35 7.5% 466
1983 362 78.5% 31 6.7% 36 7.8% 32 6.9% 461
1984 341 T71.7% 31 7.1% 37 8.4% 30 6.8% 439
1985 317 78.7% 23 5.7% 29 7.2% 34 8.4% 403
1986 278 T71.2% 20 5.6% 31 8.6% 31 8.6% 360
1987 278 79.2% 16 4.6% 25 7.1% 32 9.1% 351
1988 277 79.4% 15 4.3% 24 6.9% 33 9.5% 349
1989 249 78.1% 19 6.0% 19 6.0% 32 10.0% 319
1990 272 81.2% 16 4.8% 16 4.8% 31 9.3% 335
1991 250 81.4% 14 4.6% 10 3.3% 33 10.7% 307
1992 240| 80.0% 16 5.3% 10 3.3% 34 11.3% 300
1993 216] 79.1% 10 3.7% 13 4.8% 34 12.5% 273
1994 200] 78.7% 11 4.3% 10 3.9% 33 13.0% 254
1995 187 76.3% 17 6.9% 10 4.1% 31 12.7% 245
1996 175 75.4% 17 7.3% 8 3.4% 32 13.8% 232
1997 162 74.3% 16 7.3% 9 4.1% 31 14.2% 218
1998 132 72.5% 13 7.1% 7 3.8% 30 16.5% 182

Source: GIPSA, 1997; GIPSA, 2000.
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Table 2-27

Concentration Ratios And
Herfindahl-Hirshman I ndex
For Hog Slaughter, 1980-1998

Concentration Ratio Herfindahl-
Hirshman

Y ear 4 Firm 8 Firm 20 Firm Index
1980 33.6% 50.9% 71.2% 436
1981 33.3% 48.9% 69.0% 411
1982 35.8% 53.2% 74.7% 479
1983 29.1% 46.0% 68.8% 363
1984 35.0% 53.1% 79.6% 487
1985 32.2% 50.8% 80.5% 456
1986 32.5% 53.6% 84.0% 481
1987 36.6% 55.3% 81.2% 516
1988 33.5% 52.2% 77.8% 456
1989 34.0% 52.4% 78.3% 470
1990 40.3% 58.1% 82.8% 593
1991 41.9% 60.7% 84.4% 649
1992 43.8% 62.6% 86.0% 689
1993 43.5% 65.0% 86.1% 704
1994 44.3% 67.4% 85.5% 734
1995 45.5% 69.4% 87.3% 754
1996 49.6% 69.2% 84.1% 797
1997 54.3% 75.7% 89.6% 969
1998 53.9% 75.4% 86.8% 960

Source: GIPSA, 2000.
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Hog daughter firms' pattern of ownership issimilar to that of steer and heifer firms: the largest
firms own severa daughter facilities, and the number of facilities owned declines with firm size. Table 2-

28 presents hog daughter facility ownership by firm size.

Poultry

Although sales of processed poultry products have grown much more rapidly than sales of beef and
pork products over the past 25 years, poultry processing has displayed many of the same trends toward
concentration as the red meat industry. Table 2-29 presents annual liveweight slaughter of young chickens
and turkeys from 1972 to 1995; both chicken and turkey slaughter by weight have more than tripled since
1972.%8 This compares to the 5 percent growth in cattle Saughter and 10 percent growth in hog slaughter

over the same period.

Ollinger et a. (1997) have published estimates of CR-4 for chicken and turkey daughter based on
the Census Bureau’ s Longitudinal Research Database; these estimates are summarized in Table 2-30.
Between 1963 and 1992, the value share of shipments accounted for by the four largest chicken slaughter
firmsincreased from 14 percent to 41 percent, and from 23 percent to 45 percent for the four largest turkey
slaughter firms. Although not directly comparable with the beef and pork data presented above (because it
is calculated on value shares, not daughter shares), the data for the chicken and turkey markets show the

same unmistakable trend toward concentration.

Even more marked than the growth in CR-4, the value share of shipments accounted for by large
facilities increased from 29 percent to 88 percent in chicken daughtering, and from 16 percent to 83
percent in turkey daughtering over the 1963 to 1992 period. Although the growing importance of large
facilities in the poultry industry is as striking as in the red meat industry, it should be noted that Ollinger et
al. define larger facilities as those employing more than 24 workers. However, the 1997 Economic Census

of the poultry processing NAICS code (U.S. Census, 1999d) aso demonstrates the importance of very

18 Because the average slaughter weight of both chickens and turkeys has increased over this period, the
annual slaughter by head has increased at a somewhat slower rate.
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Table 2-28

Firms Performing Hog Slaughter
Number of Plants Owned by Firm Size, 1980-1998

Plants Owned by Hog Saughter Firms (Ranked by Size)
Rank 14 Rank 5-8 Rank 9-20 Rank 21-50
e Total Average | Total Average | Total Average | Total | Average
1980 27 6.8 12 3.0 21 1.8 42 14
1981 28 7.0 11 2.8 22 1.8 43 14
1982 26 6.5 11 2.8 25 2.1 43 14
1983 25 6.3 14 3.5 23 1.9 44 15
1984 25 6.3 13 3.3 33 2.8 41 14
1985 23 5.8 9 2.3 32 2.7 41 1.4
1986 20 5.0 12 3.0 32 2.7 39 1.3
1987 19 4.8 10 2.5 29 2.4 41 14
1988 16 4.0 9 2.3 30 2.5 41 14
1989 15 3.8 8 2.0 25 2.1 41 1.4
1990 16 4.0 8 2.0 24 2.0 40 1.3
1991 15 3.8 8 2.0 19 1.6 41 1.4
1992 17 4.3 8 2.0 20 1.7 37 1.2
1993 16 4.0 14 3.5 15 1.3 35 1.2
1994 17 4.3 10 2.5 15 1.3 38 1.3
1995 17 4.3 10 2.5 15 1.3 39 1.3
1996 19 4.8 8 2.0 15 1.3 37 1.2
1997 19 4.8 9 2.3 15 1.3 37 1.2
1998 18 4.5 9 2.3 21 1.8 31 1.0

Source: GIPSA, 2000.
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Table 2-29

Annual Poultry Production, 1972 - 1995

Young
Chicken Turkeys,

Liveweight Ready-to- Liveweight Ready-to-

Slaughtered |Growth |Cook Chicken |Growth | Slaughtered |Growth | Cook Turkey |Growth
Y ear (1,000 Ibs.) Rate (1,000 Ibs.) Rate (1,000 Ibs.) Rate (1,000 Ibs.) Rate
1972 10,957,278 7,823,383 2,140,783 1,796,505
1973 10,858,806| -0.9% 7,786,095 -0.5% 2,123,718 -0.8% 1,787,912] -0.5%
1974 10,999,837 1.3% 7,916,834 1.7% 2,173,898 2.4% 1,835,821 2.7%
1975 10,982,560| -0.2% 7,966,103| 0.6% 2,031,627| -6.5% 1,716,053] -6.5%
1976 12,407,838| 13.0% 8,987,270 12.8% 2,324,808| 14.4% 1,950,111 13.6%
1977 12,740,714  2.7% 9,227,289 2.7% 2,285,685 -1.7% 1,892,479 -3.0%
1978 13,656,047 7.2% 9,883,206] 7.1% 2,418,733] 5.8% 1,983,476] 4.8%
1979 15,111,418| 10.7% 10,915,517| 10.4% 2,643,203| 9.3% 2,181,794| 10.0%
1980 15,530,601 2.8% 11,272,385 3.3% 2,823,335| 6.8% 2,332,381 6.9%
1981 16,349,889 5.3% 11,905,743 5.6% 2,060,006 -27.0% 2,509,107| 7.6%
1982 16,456,531 0.7% 12,039,023 1.1% 3,003,980| 45.8% 2,458,890| -2.0%
1983 16,893,860 2.7% 12,388,980 2.9% 3,156,641 5.1% 2,563,110 4.2%
1984 17,800,956 5.4% 12,998,613| 4.9% 3,187,169 1.0% 2,574,095 0.4%
1985 18,622,787 4.6% 13,569,204 4.4% 3,444,031 8.1% 2,799,723 8.8%
1986 19,675,636] 5.7% 14,265,627 5.1% 3,879,405| 12.6% 3,133,078| 11.9%
1987 21,339,550 8.5% 15,502,464 8.7% 4,609,521| 18.8% 3,717,084| 18.6%
1988 22,207,755 4.1% 16,124,400] 4.0% 4,876,206 5.8% 3,923,452| 5.6%
1989 23,881,618] 7.5% 17,334,190 7.5% 5,191,490 6.5% 4,174,874 6.4%
1990 25,549,697 7.0% 18,554,511 7.0% 5,684,400 9.5% 4,560,901 9.2%
1991 27,170,780 6.3% 19,727,657 6.3% 5,798,849 2.0% 4,651,915] 2.0%
1992 28,997,878 6.7% 21,052,418| 6.7% 6,040,376 4.2% 4,828,939] 3.8%
1993 30,474,243 5.1% 22,178,143] 5.3% 6,075,032| 0.6% 4,847,657] 0.4%
1994 32,765,941 7.5% 23,846,169 7.5% 6,279,731 3.4% 4,992,225  3.0%
1995 34,352,980 4.8% 25,020,790 4.9% 6,456,579 2.8% 5,128,816 2.7%

Source: USDA, 1997a
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Table 2-30

Concentration Ratios For

Poultry Industry, 1963 - 1992

Chicken Slaughter Turkey Saughter
Value Shareof | Value Shareof | Value Shareof | Value Share of
Shipmentsby 4 | Shipmentsby | Shipmentsby 4 | Shipmentsby
Y ear Largest Firms L arge Plants' Largest Firms | LargePlants'
1963 14.0% ND 23.0% ND
1967 23.0% 29.0% 28.0% 16.0%
1972 18.0% 34.0% 41.0% 15.0%]|
1977 22.0% 45.0% 41.0% 29.0%)
1982 32.0% 65.0% 40.0% 35.0%)
1987 42.0% 76.0% 38.0% 64.0%)
1992 41.0% 88.0% 45.0% 83.0%)|

Source: Ollinger, et. a., 1997.
! Large is defined as plants with more than 24 employees.
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large poultry processing facilities (see Section 2.2.1.3 above). Therefore, the concentration trends in

poultry processing are quite similar to those in the beef and pork industries.

24.2 Facility Size and Economies of Scale

This section examines potential causes of increased concentration in the meat products industry;

the section that follows examines the results of research into the question of market power in the industry.

Research into why industry concentration has increased focuses on economies of scale due not only

to changes in technology, but to changes in industry ingtitutional arrangements as well.

MacDonald et al. (2000) used the U.S. Census Bureau’' s Longitudinal Research Database to
examine plant-specific daughter costs, both over time and between plants. MacDonald et a. adjust the
output of daughter plants to account for the trend toward increased fabrication at both cattle and hog
slaughter plants (e.g., increased production of boxed beef); not only has fabrication become increasingly
prevalent as a share of output, but it is correlated with larger plants as well.™® Increased fabrication
increases production costs, so ignoring the change in product mix would obscure evidence of technological
economies of scalein large plants. MacDonald et al. found evidence of relatively small but statistically
significant economies of scale: the largest facilities have a 3 to 5 percent per unit cost advantage over

facilities with one-fourth the capacity.

Although MacDonald et al. (2000) find similar trends in economies of scale in both cattle and hog
slaughter, concentration in the beef daughter industry is much more pronounced. The authors believe thisis
aresult of the relative industry growth rates. Growth in demand for beef has been relatively flat, while the
market for pork has grown faster. The higher growth rate has enabled older, smaller hog slaughter facilities

to remain in business even as newer, larger, more efficient facilities have devel oped. In the beef industry,

19 Using GIPSA statistics, about 43 percent of heifer and steer slaughter in 1979 was accounted for by
boxed beef, and 47 percent of boxed beef was fabricated in plants that slaughtered more than 500,000 head per
year. By 1998, amost 95 percent of heifer and steer slaughter in GIPSA-reporting plants was accounted for by
boxed beef, and 88 percent of that boxed beef was fabricated in plants that slaughtered more than 500,000 head per
year.
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flat growth means that the larger, more efficient facilities have gained market share more rapidly, because
the less efficient firms have exited the market. Hence the faster rate of concentration in the beef industry

than in the pork industry.

Ollinger et al.’s (1997) examination of trends in the entry/exit of facilities in beef, pork, and
poultry markets also tends to confirm the impact of demand growth in these markets. They found higher
entry rates for facilities in the poultry markets than in the red meat markets, especialy in recent years. Just
as significantly, the exit rate of facilities was much lower in the poultry markets than in the red meat
markets; the higher rate of growth alows marginal facilities to remain in production. This dows the rate of

concentration. Also, the exit rate is, not surprisingly, higher for small facilities than for larger facilities.

Plant-level factors were more important than market-level factorsin plant exit decisions in a probit
analysis of plants that slaughtered cattle in 1991 but no longer did in 1993 (Anderson et ., 1998). The age
of the plant, variety of animals slaughtered, and degree of downstream processing performed at the plant
were more relevant to the exit decision than the regional HHI. However, a plant was more likely to close if
it was aready only asmall player in its regional market. Regiona supply and demand conditions, such as
wages, population, and income, had little effect on closure, indicating the national market for beef products.
The results could not discern whether plants were “forced out” or if normal competition was at work.

Either way, the authors concluded, the welfare losses from industry consolidation are likely to be offset by
efficiency gains (Anderson et a., 1998).

Azzam and Schroeter (1995) quantify the concentration/welfare trade-off. They showed that given
the elagticities and other parameters of the beef industry, a 50 percent consolidation of packing plants
would require only a 2.4 percent cost savings to be welfare neutral. They aso estimate that the actual cost
savings from a 50 percent increase in plant size would be about 4 percent. Paul (1999) concludes that
“Increasing concentration in the U.S. mesat packing industry seems justifiably to have emerged from cost
economies, which appear in turn to be primarily transmitted to suppliers and demanders of cattle and meat
products rather than generating excessive profits for the plants or firms. Thus, these cost economies and
resulting evidence of concentration seem better interpreted in the context of socia efficiency than
inefficiency” (p. 629).
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Findings of the GIPSA-sponsored detailed survey of pricing practices support Paul’ s argument that
the benefits of cost economies are passed on to suppliers and demanders (Texas Agricultural Market
Research Center, 1996). The survey found that the largest processors paid the highest prices for fed cattle
when the data were corrected for quality and uniformity. The largest packers operated the largest plants
and maintained the highest-capacity utilization ratios, presumably to take advantage of their economies of

scalein processing (Texas Agricultural Market Research Center, 1996).

Hayenga (1997) has provided some anecdotal evidence of economies of scale. Double-shifting of
production lines in beef and pork daughter plants has become much more prevalent in recent years.
According to one industry expert interviewed by Hayenga, double-shifting a hog processing plant adds
approximately 20 percent to facility cost for additional cooler capacity and similar items, but expands the
volume of output by approximately 95 percent. Thisimpliesthat per unit fixed costs in a double-shifted
plant are roughly 60 percent of those in a single-shift facility. Hayengd s interviewees also discussed the
importance of maintaining arelatively constant high utilization rate, thus providing some confirmation of
findings of both Paul (1999) and the Texas Agricultural Market Research Center (1996) discussed above.

24.3 Industry Concentration and Market Power

Industry concentration does necessarily lead to market power (firms selling at prices that differ
from the competitive price in order to gain a profit). If market power existed in the mesat products
industries, it could have substantial implications for the economic impact analysis. This section reviews the

existing literature on market power in these industries.

Beef

Beef packers abuse of market power was one of the motivating forces for the Sherman Anti-Trust
Act of 1890. New regulation and technological developments contributed to the breakup of the 19" century

packers' trust, but once again in the 1990s a few packers have come to dominate the beef markets. A

debate has devel oped over whether packers are extracting excess profits from their potential market power.
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To detect the use of market power, economists look for indications that prices differ from those they expect
to seeif markets are competitive. Most of this research has focused on lower than competitive cattle prices,

but some has considered the whole marketing chain.

One method for detecting price deviations is the Structure-Conduct-Performance (SCP) approach.
SCP relates measures of market power to measures of market performance. If there are few firms and they
are exerting their market power, market prices should be lower than the competitive market equilibrium.
This empirical approach finds correlations between market-level variables. The SCP literature has
produced a robust empirical regularity of statistically significant negative correlations between buyer
concentration and prices of cattle and hogs; that is, when markets are more concentrated, prices are lower
(Azzam and Anderson, 1996). However, the SCP method offers no means to distinguish between market
power and other possible causes of a correlation, such as efficiencies of size. Without a theoretical

framework, a conclusion of market power is not warranted (Azzam and Anderson, 1996).

The New Empirical Industrial Organization (NEIO) approach begins with microeconomic theory.
Under perfect competition, profit maximization requires that input price equal net value of marginal
product. Deviations from this equality are taken as evidence of market power. SCP involves only
generalized relationships, but NEIO incorporates measures of the appropriate response to other firms
decisionsinto afirm’s optimal input choices. The degree of market power can be assessed through the
deviation of observed prices from the net value of marginal product as predicted by an economic model
(Rogers and Sexton, 1994; Muth and Wohlgenant, 1999). Incidental results can be used to verify the
models and support conclusions on market power. As with most applications of economic theory,

assumptions about the appropriate economic model and the firms optimal choices influence NEIO results.

Schroeter (1988) applied NEIO methods to beef packing in the years 1955 to 1983. He found both
the cattle and beef markets significantly distorted, but with only small price effects: price distortions
amounted to 1 percent in the cattle market and 3 percent in the beef market. Increasing concentration in the
industry during the 1970s had no observed effect on the price distortion. Schroeter attributed the lack of
larger distortions to a threshold effect—a CR-4 might need to exceed 68 percent before substantial
distortions would be observed. That level was exceeded in 1988.
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Many later authors applied |ess restrictive NEIO models to similar data and obtained similar
results. NEIO studies often find a statistically significant but economically small deviation in prices from
the competitive ideal. Stiegert et al. (1993) point out that 1 to 4 percent sounds modest, but may represent
10 to 40 percent of the packers' marketing margin. Schroeter and Azzam (1990) found the most significant
exercise of market power in the beef and pork markets. They claimed that 55 percent of the farm-retail
price margin for beef and 47 percent of the margin for pork were attributable to market power. This result
appears to be an outlier, as other studies found market power distortions to be from 1 to 3 percent of prices
(Stiegert et al., 1993; Weliwita and Azzam, 1996). Azzam and Anderson (1996) note that all of the studies
they reviewed vary in methods, data sources, geographic coverage, and temporal coverage and therefore are
not additive in their conclusions. They also conclude “thereis not a definitive analysisin the lot” (Azzam
and Anderson, 1996, p. 110).

NEIO studies have come under increasing criticism. Hunnicutt and Weninger (1999) cite three
aspects of the NEIO approach that may lead to inaccurate assessments. First, most NEIO studiesignore the
dynamic nature of oligopoly relationships. When there are few competitors, all of the firmsinvolved are
aware of each other’ s reputation, as are growers and regulators. Thus current behavior will reflect on
future relationships. In this situation, the NEIO assumption of short-term profit maximization may not be
reasonable. Second, NEIO approaches ignore other strategic variables that could be influencing afirm’s
price decision. As Hayenga (1997) and others observed, firms may be more interested in stable supplies
than high current profits, and may accept prices accordingly. Finally, NEIO generally relies on empirical
supply and demand elasticities. These are notorioudly difficult to measure and so are unlikely to be an

adequate reflection of market conditions.

To relax some of the traditional NEIO assumptions, Muth and Wohlgenant (1999) implemented a
flexible model of imperfect competition that did not rely on empirically estimated demand and supply
eladticities and allowed the market power terms to vary over time. They found that the conclusion of
whether imperfect competition was present was highly sensitive to the constraint that the market power
terms were constant. Whenever they were constrained, the data supported imperfect competition. Whenever
they were alowed to vary through time, the results indicated perfectly competitive markets. As many prior
studies constrained these parameters, the conclusions of the earlier studies may have been merely artifacts

of the constraint, not accurate observations of market power.
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Clark and Reed (2000) implemented an even more flexible model with very little structure imposed
on the data before devel oping test statistics for competition and oligopsony. The changing structure of the
agricultural industries over the period they considered, 1960-1997, was subsumed in the model. Clark and
Reed (2000) could not refute the competitive model for beef, dairy, eggs, or poultry.

Just as SCP studies were methodologically challenged but lead to arobust observation, NEIO
studies consistently find a gap between the price of cattle and its net marginal value product. Azzam and
Anderson (1996) conclude that “the body of empirical evidence from both SCP and NEIO studiesis not
persuasive enough to conclude that the industry (red meat packing) is not competitive” (p. 122). They note

that failure to show that the industry is not competitive is not evidence that it is competitive.

More recent studies have taken different directions in response to the perceived weaknesses of the
SCP and NEIO approaches. Rogers and Sexton (1994) suggest that the nature of agricultural goods
(specialized, difficult to transport, perishable) encourages the exercise of market power in regional markets,
though it might not be detectable in aggregated national markets. Several studies have tried to define the
regional markets and detect whether market power isimportant in them. Bailey et al. (1995) used spatia
dtatistical techniques to identify eight market areas for feeder cattle. Though the market areas were large
(al of them included severa states), irregular, and largely overlapping, Bailey et a. found that where only
one feeder market area dominated a county, prices for feeder cattle were lower than elsewhere by $8 to $9

for a 700- to 800-pound steer. Where feeding areas overlapped, sellers received a premium price.

Koontz et a. (1993) have developed a non-cooperative game theoretic model of short run beef
packer behavior for four regions. They suggest that packers may switch between cooperative and non-
cooperative pricing regimes based on observation of their own margin between boxed beef and fed cattle
prices. In econometric estimations using daily price data, the researchers found that the difference between
the cooperative and non-cooperative price was only 0.5 to 0.8 percent and that the difference varied over

time and across regional markets.
Meat packers sell to a concentrated network of wholesalers and large retail food chains, which may
also have market power. The observed deviations from competitive conditions could originate at either

market level. Azzam (1992) used an approach in which the prices of inputs to the production process, along
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with the price spread from farm output to retail product, indicate the presence of monopsony or monopoly
power on the part of packersin either the farm or wholesale markets. The study found that packers
exercised monopsony power in the cattle market but did not have market power in the wholesale markets.
Schroeter et al. (2000) tested an econometric model for bilateral oligopoly power between meat packers and
retailers. The model encompassed the possibilities that packers were price takers, retail chains were price
takers, or both were price takers. The model that fit the data best implied that packers were price takersin
the face of retailers market power. The authors point out that less complete models of the same data would

have indicated that all levels were price takers and rejected any market power.

In summary, the literature on beef marketing indicates that beef packers exercise little market
power at the nationa level. There has been a consistent finding that packer concentration has resulted in
dtatistically significant but economically small reductionsin the prices received by farmers. What evidence
thereisfor deviation of national prices from the competitive level can aso be explained by cost efficiencies
and methodological errors. In aregion dominated by a single packer, the evidence indicates, that packer

may exercise some market power within alimited range.

Pork

Though it is often included under the rubric of “red meat” packing, pork processing has attracted
less academic attention than beef processing when it comes to market power. Paarlberg and Haley (2000)

dtate they are “unaware of any estimates of market power for the swine industry” (p. 6).

While hog processing has not increased in concentration as rapidly as beef production, the industry
has integrated vertically to a much greater extent asit has expanded into new production regions. It has
been argued that hog production may follow the path of broiler production to large, vertically integrated
producer/processor firms that control the whole production chain (Martinez, 1999). This arrangement can
benefit both the integrator and the contract grower. The integrator gets an assured supply of the desired
quality of input, ensuring a high rate of return on investments in plant and research. The contract grower

gains an assured price and access to the latest genetic technology. In a sense, the benefits to contract
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growers come at the expense of independent growers, who face thinner, more volatile auction markets, and

cannot keep pace with current technology (Paarlberg et a., 1999).

The findings of Hayenga (1997) may help explain the combination of high levels of concentration
found in the pork industry with the relatively insignificant degrees of market power. Hayenga found that
pork plant capacities are typically determined by the peak seasona demand for pork products. However,
even during offpeak seasons, the plant runs most efficiently at high- rather than low-capacity utilization.
Thus, the pork industry suffers from overcapacity during the offpeak season. Competition engendered by

industry overcapacity may prevent the largest firms from gaining market power.

Poultry

Analysis of the beef and pork industry has focused on the issue of market concentration and the
potential for market power with respect to both farmers and consumers. Thisis probably aresult of both
academic and government concern with the industry dating back over 100 years; the behavior of the meat
packing industry probably played a key role in the passage of the Sherman Act—the foundation for
antitrust law in the United States—in 1890 (Azzam and Anderson, 1996). In contrast, concern about
competition and market power in the poultry industry is relatively recent. Analysis of the poultry industry
has focused in particular on the nature of the production contracts between growers and processors. That

focus is reflected in the studies summarized below.

Almost all broiler production is carried out under contract to large integrators (e.g., poultry
slaughtering and processing firms or feed mills) that process chicken for retail sale. This arrangement
evolved as farmers sought price stability and processors sought assured supplies of a standard quality.
Technological and genetic improvements allowed both growers and processors to develop larger and more
efficient facilities. Contract terms are not made public and there is no market-determined price for live
broilers, so the methods used to discover market power in the beef sector are inappropriate. Several studies,

however, make it clear that integrators wield market power over growers.
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Most poultry producers are compensated through a two-part piece rate tournament contract that
compares their production performance with that of the group of growers delivering birds to the processor
at about the same time (Tsoulouhas and V ukina, 2000). Farmers opt for this type of contract knowing that
they may receive alower price but that their stream of income will be less volatile than if they faced a
fluctuating retail market price. Whether the farmer is made better or worse off by this type of contractual
arrangement depends on the farmer’ s risk preferences. Tsoulouhas and Vukina (1999) argue that the form
of the contract is aresult of the volatility of prices, growth of the industry, and bankruptcy risk of
integrators. Asintegrators are large, risk-neutral corporations, unlikely to go bankrupt and national in
scope, they can accept all of the risk-averse growers' price risk and the growers need not be concerned
about integrator bankruptcy risk. The tournament contract protects the integrator from unproductive
growers by basing payments on performance relative to others. Using their market power, the integrators
are able to drive growers payments down to the grower’s average reservation utility (the point at which the
grower isindifferent between raising chickens and leaving the industry) and extract all rents from the farm

process.

In contrast, Lewin-Solomons (1999) assumes that growers may still earn rent, but that an
integrator may require specific capital improvements adapted to its production system in order to commit
growersto sell exclusively to them. Required assets screen out low-ability growers and leverage
integrators capital resources (Tsoulouhas and Vukina, 2000), but unreasonable asset specificity tiesthe
grower to one integrator in a franchise relationship. With no alternative use for the specific assets, the
grower must continue to satisfy this integrator in order to recover its sunk costs (Lewin-Solomons, 1999).
Integrators are able to maintain the franchise rel ationship because there are relatively few competing outlets

for poultry producers.

Bernard and Willett (1996) established that wholesale broiler prices * cause” farm and retail prices
in al regions of the United States: “concentration and power of the integrators have allowed the wholesale
price to become the center, causal price in the [broiler] market” (p. 288). Downward movementsin
wholesale prices are passed on more fully to broiler growers than upward movements, suggesting that
integrators use price decreases to adjust the contract arrangement. Consumers do not suffer greatly from
the asymmetry between upward and downward movements in retail prices. Only in the North Central

United States can integrators pass on a larger portion of price increases than decreases.
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Research has tended to focus on the evolving relationship between poultry processors and poultry
growers and its implications for market power in the industry. These studies leave little doubt that large
broiler integrators have, and use, market power in their relationships with growers and retailers. Thereis
less evidence that large poultry processors have significant market power in their relationship with

consumers.

25 PROFILE OF INDUSTRY LEADERS

Section 2.5 provides a profile of key industry leaders in the meat products industry. The
information contained in these profilesis based on alarge number of publicly available information sources
such as industry trade journals, company internet sites, and company 10-K reports on file with the
Securities Exchange Commission (SEC) EDGAR database.

The information provided by these various sources is not always consistent. The information may
vary for anumber of reasons. The most reliable source, the EDGAR database, often does not provide detall
on many meat product entities because they are frequently divisions or subsidiaries of much larger
companies. Privately-owned companies do not file 10-K reports with the SEC; much information on
privately-held companies had to be estimated. In addition, sources may often make undisclosed
assumptions concerning the processes, subsidiaries, divisions, and brands included in their estimates. For
example, three different sources provide estimates of 11, 17, and 48 individual plants owned by Sara Lee.
SaraLee owns alarge number of subsidiaries, some of which perform slaughtering operations, others of
which perform processing operations; the differences in these estimates are most likely due to which
subsidiaries and processes were included. EPA used its judgement to reconcile differences between various
sources. However, the uncertainty concerning the reliability of sources means that the figures cited in the
tables and profiles below should be used with care. They should be considered no more than order of
magnitude estimates that provide useful information about the relative size of various companies

operations.

Also, in the summary tables EPA included some entities that are subsidiaries, divisions, or even

brands of alarger business entity. EPA presented the materia in this manner for a number of reasons.
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First, many of the subsidiary and division names (e.g., Oscar Mayer, Butterball, Bryan Foods, John
Morrell) are widely used throughout the industry. EPA thought that knowledge of the industry would be
improved by using the “familiar name” and linking it to the parent entity through the use of footnotes.
Second, many of these subsidiaries and divisions are significant entities; presenting information at this
level, when appropriate, provides additional detail of company operations (e.g., information is presented
separately about ConAgra s red mesat operations under the ConAgra name, and poultry operations under
the Butterball name). Third, some subsidiaries apparently have considerable autonomy within the main
corporate structure (e.g., in 1995 John Morrell was acquired by Smithfield Foods; in 1998, John Morrell is
listed by GIPSA (2000) as the purchaser of Mohawk Packing).

Section 2.5 is organized as follows. Sections 2.5.1 and 2.5.2 present the largest beef and pork
slaughtering operationsin the U.S. ranked by 1999 slaughter. Section 2.5.3 profiles the largest poultry
slaughtering operations ranked by 1999 liveweight dlaughter. Finally, in order to place the different type of
mesat operations in perspective, Section 2.5.4 provides alisting of U.S. meat producers with 1999 revenues
in excess of $250 million, regardless of type of meat produced or operations performed.

It isimportant to note that most of the company information presented below is specific to the year
1999. Thisyear isthe base year of the analysis because it is the latest year for which financial datawill be
available from the Section 308 survey. As appropriate, mergers and other significant events that occurred

after 1999 have been added to the profiles for completeness.

251 Beef Saughtering Operations

Table 2-31 lists beef firms ranked by 1999 daughter performed. The revenues of the top four
slaughterers demonstrates the high degree of concentration in the industry discussed in Section 2.4.1 above
(although note that revenues reflect all operations, not just beef daughter operations). Revenues of the fifth
largest operation in 1999, Packerland Packing, are roughly one third those of the fourth largest company,

and one tenth those of the largest company.
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Table2-31

Firms With Beef Saughter Plants
Ranked by 1999 Saughter

Beef Pork | 1999 Fiscal
Slaughter | Slaughter | Year Sales 1999
Company Rank Rank ($millions) | Employment | Plants
IBP?! 1 1 $14,100 49,000 60
ConAgra? 2 2 $12,500 48,000 72
Cargill Red Meat Group (Excel) 2 3 3 $9,000 20,000 18
Farmland Refrigerated Foods 4 5 $3,800 12,000 14
Packerland Packing 5 $1,300 4,000 4
GFl America 6 $600 1,200 4
Moyer Packing 7 $560 1,600 2
American Foods Group 8 $530 1,500 2
Emmpak Foods 9 $490 1,800 3
Taylor Packing 10 $380 1,000 1
Sam Kane Beef Processors 11 $320 600 1
\Washington Beef 12 $280 620 3
PM Holdings 13 $250 800 4
Harris Ranch Beef 14 $180 530 1
Shamrock Beef Processors 15 $130 300 1
Agri-Processors 16 $100 300 1
Caviness Packing 17 $100 200 2
Simplot Meat Products 18 $100 250 1
Vienna Sausage Manufacturing 19 $100 500 1
Abbyland Foods 20 17 $90 350 2

Source: Meat Marketing & Technology, 2000; Meat Processing, 2000; Meat& Poultry, 2000a.
Y Infiscal 2000 IBP acquired Corporate Brand Foods America, a processor of beef, pork, chicken, and turkey.
2ConAgra Poultry, a subsidiary of ConAgralnc. isthe 5" largest broiler processor. ConAgra also acquired

Seaboard Corporation’ s poultry division which is the 10" largest broiler company. ConAgra’s turkey operations

are carried out under the name Butterball Turkey, the 2™ largest turkey producer in the U.S.
3 Cargill is also the 3" largest turkey processor.
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Two things in particular are worth noting in Table 2-31. First, the rapid decline in relative size
from the largest firm to the 20™ largest firm as measured by revenues, employment, and the number of
plants owned. Second, the four largest beef slaughter operations aso rank among the top five hog
slaughter operations. With a single exception, Abbyland Food, al other companies appear to speciaizein
beef daughter. Only the very largest companies are involved in both types of livestock daughter
operations, and they are heavily involved in both.

Brief profiles of the ten largest beef daughter companies are provided below. It isworth noting
that four of the ten largest U.S. beef daughter companiesin 1999 were also among the top ten largest meat
and poultry companies in the world (Meat& Poultry, 2000c).

lowa Beef Processors, Inc. (1BP)

In 1999, IBP, Inc. was the largest meat and poultry company in the U.S. and the world, with
revenues of $14.1 billion (Meat& Poultry, 2000a; Meat& Poultry, 2000c). IBP was also the largest beef
packer and the largest pork packer in the U.S. (Hughes, 2000). IBF s operations are conducted by two
segments. The Fresh Meats segment produces fresh and boxed beef and pork, while the Foodbrands
segment produces value-added food products. The Foodbrands segment consists of three subsidiaries:
Foodbrands America, The Bruss Company, and IBP Foods, Inc.

IBP owned atotal of 45 meat plantsin the U.S. in 1999, 13 of which were beef plants with a total
slaughter capacity of 38,800 head per day (Meat& Poultry, 2000a; Hughes, 2000). IBP also owned ten
beef carcass production facilities, eight of which produced boxed beef. In 1999, IBP s processing facilities
operated at 84 percent of production capacity. The company also had one ground beef processing facility.

IBP was among the most aggressive meat product companies in acquiring smaller operations; IBP
purchased at least 12 other meat product companies from 1995 to 1999 (GIPSA, 1997; GIPSA, 2000).
Among IBP' s acquisitionsin 1999 are H& M Food Systems Company, Inc., Russer Foods, Wilton Foods,
and Thorn Apple Valley, Inc. IBP aso acquired Corporate Brand Foods Americain fiscal 2000.
Corporate Brand Foods was a processed meat company with 11 plants whose products included deli meats,
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ground beef, and roast beef (IBP, 2000). IBF s acquisitions reflect the company’s active rolein the
expansion of its case-ready and value-added meats segments. With one producing case-ready facility, IBP
was set to acquire two more in 2001 (Meat& Poultry, 2000b). The company was aso planning to venture
into the cooked-beef products market by 2002.

Since 1999, IBP has further expanded its case-ready and cooked mests sectors. The company
entered into a partnership with Carneco Holdingsin early 2001 to share the operations of its ground beef
processing plant (Meat& Poultry, 2001a). IBP sfiscal 2000 sales were $17 billion, lower than ConAgra's,
making IBP the second largest meat and poultry company in the U.S. and the world (Meat& Poultry, 20019
and 2001)).

In January 2001, IBP agreed to an acquisition by Tyson Foods, Inc. This merger, valued at $4.7
billion, was approved by IBP stockholders and completed in September 2001 (IBP, 2001). Tyson Foodsis
now believed to hold 28 percent of the U.S. beef market, 23 percent of the chicken market, and 18 percent
of the pork market (IBP, 2001). The sale of IBP is apparently a result of the industry trend towards
emphasis on higher value-added products such as case-ready meats. 1BP management felt its company was
undervalued by the stock market, which had failed to perceive its move away from commodity meat
production (WSJ, 2000). This motivated the managerial decisions that eventually resulted in the sale of
IBP to Tyson.

ConAgra, Inc.

ConAgra, Inc. was the second largest meat and poultry company in the U.S. and the world in 1999
(Meat& Poultry, 2000c). A largely diversified food company, ConAgra s operations fall into three
segments. Packaged Foods, Refrigerated Foods, and Agricultural Products. ConAgra s beef operations are
conducted by ConAgra Beef Companies under the Refrigerated Foods segment. ConAgra Beef Companies
included Armour Fresh Mezats, E.A.Miller, Monfort, Northern States Beef, and Signature Ground Beef.
Together, these companies made ConAgra Beef the second largest beef packer in the U.S. in 1999 (Hughes,
2000). ConAgra' s meat and poultry related sales for fiscal 1999 were $12.5 hillion (Meat Processing,
2000).
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ConAgra had atotal of 83 meat and poultry plantsin 1999 (Meat& Poultry, 2000a). Seven of
them were beef daughtering plants with a combined daily capacity of 23,000 head (Hughes, 2000).
ConAgra s annual sales for beef were $6.7 billion in 1998 (Hughes, 2000). The company and its divisions

own several brands of cooked and refrigerated convenience meals.

At the end of 1999 ConAgra announced a major restructuring process whereby the above
mentioned beef companies were integrated under one unit, called the ConAgra Beef Company (ConAgra,
2000). The ConAgra Beef company had projected sales of $5.8 billion in 1999 from its eight plants
(Meat& Poultry, 20008). The company’s restructuring plan also emphasized customer focus and value-
added products (Meat& Poultry, 2000b). As of 1999, among ConAgra’ s subsidiaries in other segments
identifiably involved in beef processing are Goodmark Foods, and Decker Food Company. ConAgra has

been aggressive in acquiring subsidiaries since 1995.

ConAgra s post-1999 acquisitions includes Marburger Foods, a bacon producer (Meat& Poultry,
2000d). The company aso entered into ajoint venture with Sigma Alimentos to market frozen foods in the
U.S., Canada, and Mexico (Meat& Poultry, 2001i). ConAgra's fiscal 2000 sales amounted to $20 billion
making it the largest meat and poultry company in the U.S. and the world in 2001, a position enjoyed by
IBP in 2000 (Meat& Poultry, 2001g and 2001)).

Cargill Red Meat Group (Excel Corporation)

Excdl isawholly owned subsidiary of Cargill, Inc., an international marketer, processor and
distributor of agricultural, food, and industrial products. In 1999 Forbes ranked Cargill, Inc. as the largest
privately-owned company in the U.S. (Hoover's, 2000). Cargill was the third largest meat and poultry
company in the U.S. and the world in 1999, with annual sales of $9 billion for meat and poultry related
operations (Meat& Poultry, 2000a; Meat& Poultry, 2000c). Cargill’s beef operations are carried out under
the umbrella of Excel Corporation.

Excel owned five beef plants and four beef and pork further processing plantsin 1999 (Excd,
2000). At thetime, Excel’s beef plants had atota daily capacity of 22,500 cattle, earning the company

2-75



$6.4 billion in beef sales annually (Hughes, 2000). In addition, the company also had six branded value-
added lines and three case ready plantsin the U.S. (Meat& Poultry, 2000b).

Cargill’ s position as the third largest meat and poultry producer in the U.S. and the world in 1999
remains unchanged in 2001 (Meat& Poultry, 2001j). The company’s 2000 sales equaed $10 billion
(Meat& Poultry, 2001g). In an effort to expand its value-added lines, during the end of 2000 Excel formed
ajoint venture with Advance Food Company (Meat& Poultry, 2000d). In 2001, Excedl aso announced plans
to acquire Emmpak Foods, Inc., avalue-added meat producer with three processing plants and sales of
$570 million in fiscal 2000 (Meat& Poultry, 2001f). This acquisition will give Excel the capability of
producing 180 million pounds of cooked meat a year (Meat& Poultry, 20011). Furthermore, Excel will
acquire Taylor Packing in early 2002 (Meat& Poultry, 2001n).

Farmland National Beef

Farmland National Beef was the fourth largest beef processor in the U.S. in 1999 supplying 10
percent of the country’s beef (Farmland, 2000b). Farmland National Beef Company, L.P. isowned jointly
between Farmland Industries and U.S. Premium Beef, both agricultural cooperatives. As of August 1999,
Farmland owned 71.2 percent of National Beef. Farmland Industries is an agricultural farm supply,
processing, and marketing cooperative. In 1999, Farmland was owned by 1,400 local cooperatives; its
membership was expected to grow even larger with its planned merger with Cenex Harvest States to create
United Country Brands. Farmland National Beef earned total revenues of $3.8 billion in fiscal year 1999
(Meat& Poultry, 2000a).

Farmland National Beef had two beef processing facilities with daily capacities of 9,000 head in
1999 (Hughes, 2000). In 1999, these two facilities slaughtered an aggregate of 2.6 million cattle. Sales
from beef processing and marketing increased $223 million in 1999 compared to 1998. Farmland National
Beef’ s processing capacities increased 50 percent from 1992 to 1999 (Farmland, 2000b). In addition,
Farmland was also involved in the production of branded case-ready beef and cooked beef meals
(Meat& Poultry, 2000b). Farmland Industries members provided 38 percent of the beef cattle processed in
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1999 while U.S. Premium Beef members also supplied cattle. Farmland also had a feed business segment
which provided cattle producer members with feed.

Since 1999, Farmland’ s position has fallen from the fourth largest to the sixth largest mesat and
poultry company in the U.S. with annual sales of $4.4 billion in fiscal 2000 (Meat& Poultry, 2001g). The
company has been expanding its case-ready operations and plans to open athird case-ready plant in 2002
(Meat& Poultry, 2001i).

Packerland Packing Company, Inc.

Packerland was the fifth largest beef processing company in 1999. This privately held company
had four beef plants and fiscal 1999 sales of $1.3 billion (Meat Processing, 2000). Packerland’s daily
slaughter was about 5,200 head of cattle (Hoover's, 2000). During the fall of 2001, Smithfield Foods
acquired Packerland at a price of $250 million (Meat& Poultry, 2001j).

GFI America, Inc.

GFI Americawas the sixth largest beef daughter company in the U.S. with annual sales of $600
million in 1999 (Meat Marketing & Technology, 2000). A private company, GFl is owned and operated
by its founding family. GFI’s products include ground beef, cooked beef, value-added beef, and custom cut
fresh beef.

GFl owned four plantsin 1999, two of which were daughtering and rendering plants, while the
other two were custom processing plants (GFI, 2000). GFI’s vertically integrated beef operations aso
include a specia procurement team to select and purchase cattle, and a strategically designed feeding
program (GFI, 2000). Federal Beef Processors and GFI Premium Foods are among GFI’ s subsidiaries.
GHl currently owns three facilities, including one which performs daughtering, boning, and rendering

operations, as well as two custom processing facilities (GFI, 2001).
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Moyer Packing

Moyer Packing Company, a beef processing and rendering business, was the seventh largest beef
slaughtering company in the U.S. in 1999 (Meat Marketing & Technology, 2000). Moyer’s annua salesin
1999 were $560 million (Meat& Poultry, 2000a).

Moyer processed 1,850 cattle head per day in 1999 to produce 330 million pounds of boxed beef,
ground beef, and variety meats (Moyer, 2000). The company owned, in addition to its beef processing
plant, two rendering plants and one protein blending plant (Moyer, 2000). The company exported as much

as 20 percent of its annual production in 1999.

Smithfield Foods acquired Moyer in 2001, thus entering the beef case-ready market
(Meat& Poultry, 2001d). Moyer’sfiscal 2000 sales were $6 billion and this ninth largest beef processor
processed 360 million pounds of beef in fiscal 2000 (Meat& Poultry, 2001g and 2001i).

American Foods Group

American Foods Group is a processor of beef and pork, producing fresh and ground beef, among
other products. American Foods had annual sales of $530 million in 1999 (Meat& Poultry, 2000a). The
company owned two beef slaughtering and processing plants at the time, where it processed 1,800 cattle
per day (American Foods Group, 2000). Subsidiaries known to be involved in meat processing include:
Green Bay Dressed Beef, Huron Dressed Beef, and Dawson-Baker Packing Company. American Foods
fiscal 2000 sales amounted to $580 million (Meat& Poultry, 2001g). Smithfield Foods announced plans to
purchase American Foods Group, but canceled the transaction in late 2001 (Meat& Poultry, 2001m).

Emmpak Foods

Emmpak Foods, Inc. isameat processor with three subsidiaries, Emmber Foods, Peck Mesat
Packing, and Wis-Pak Foods (Meat& Poultry, 20008). Emmpak’s annual salesin 1999 were $490 million
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(Meat& Poultry, 2000a). At the time, the company owned three beef plants with an estimated daily
slaughter capacity of 1,800 head in. 1n 1999 Emmpak announced an alliance with Titan Corporation,
whereby Emmpak’ s beef will be pasteurized in Titan'sirradiation facility (Salvage, 1999). In 2001,
Emmpak was acquired by Excel Corporation, asubsidiary of Cargill, Inc. (Meat& Poultry, 2001f).

Taylor Packing Company, Inc.

Taylor Packing Co., Inc., with annual sales of $380 million in 1999, produces fresh and value-
added beef products (Meat& Poultry, 2000a). This company owned one processing plant at the time,
capable of processing 1,900 cattle per day (Taylor, 2000). In addition, the company’s subsidiary, Taylor
By-Products, Inc., operates arendering plant (Taylor, 2000). Taylor Packing was the tenth largest beef
slaughter firm in the U.S. in 1999 (Meat Marketing & Technology, 2000). Since 1999, the company’s
sales have grown to fiscal 2000 sales of $455 million. Cargill announced plans to purchase Taylor Packing
in late 2001 (Meat& Poultry, 2000n).

252 Hog Slaughtering Operations

Table 2-32 lists the 20 largest entities in 1999 performing hog dlaughtering operationsin the U.S.
Asobserved in Section 2.4.1 above, the concentration ratios in the hog slaughtering industry are lower than
the in the beef industry; in Table 2-32, it can aso be observed that the relative size of companies owning
hog daughtering facilities does not decline as rapidly asin the beef industry; Hormel Foods, ranked seventh
in pork packing in 1999, had similar 1999 revenues as the fourth ranked beef packer, Farmland. Also, note
that the list of top twenty pork packers contains a number of firms much smaller than the list of top 20 beef
packers. Finaly, Table 2-32 again displays the tendency for firms to specialize in one meat type or the

other; with one exception, only four out of the five largest pork packers are aso significant beef packers.
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Table 2-32
FirmsWith Pork Slaughter Plants
Ranked by 1999 Saughter

Pork Beef | 1999 Fiscal
Slaughter | Slaughter | Year Sales 1999
Company Rank Rank ($ millions) | Employment | Plants
IBP 1 1 $14,100 49,000 60
ConAgra? 2 2 $12,500 48,000 72
Cargill Red Meat Group (Excel) 3 3 3 $9,000 20,000 18
Saralee* 4 $4,100 15,000° 30°
Farmland Refrigerated Foods 5 4 $3,800 12,000 14
Smithfield Foods ° 6 $3,800 25,000 31
Hormel Foods’ 7 $3,400 12,000 12
John Morrell © 8 $1,600 6,000 8
Seaboard Corporation 28 9 $820 4,100 1
Bryan Foods * 10 $640 2,100 2
Indiana Packers 11 $360 1,200 1
Clougherty Packing 12 $320 1,300 2
Premium Standard Farms 13 $300 800 1
Bob Evans Farms 14 $260 350 6
Simeus Foods International 15 $150 700 2
J.H. Routh Packing 16 $120 340 1
Abbyland Foods 17 20 $90 350 2
Sioux-Preme Packing 18 $70 250 2
Cloverdale Foods 19 $50 300 2
Leidy's 20 $40 260 1

Source: Meat Marketing & Technology, 2000; Meat Processing, 2000; Meat& Poultry, 2000a.

Y Infiscal 2000 IBP acquired Corporate Brand Foods America, a processor of beef, pork, chicken, and turkey.

2 ConAgra Poultry, a subsidiary of ConAgra Inc. is the 5 largest broiler company. ConAgra also acquired
Seaboard Corporation’s poultry division which ranks as the 10" largest broiler producer. ConAgra’ s turkey
operations are carried out under the name Butterball Turkey, the 2 largest turkey processor.

3 Cargill is also the 3" largest turkey producer in the U.S.

* Sara Lee s turkey operations are carried out through its subsidiary Bil Mar Foods. SaraLe€'s other subsidiary,
Bryan Foods, also a pork processor, isranked 10" on this list.

5 Sara Lee employment and number of plants differed between sources by roughly 100 percent.

& Smithfield Foods is also a producer of turkey. It's subsidiary, Carolina Turkeys, is the 5" largest turkey
processor. John Morrell, another subsidiary of Smithfield Foods, is the 8" largest pork slaughterer on this list.
"In addition to pork, Hormel also produces turkey. It's subsidiary Jennie-O Foods is the largest turkey slaughterer
in the country.

8 Seaboard Corporation’s 1999 fiscal year sales and employment numbers do not include its poultry business
(Seaboard Farms) which was recently acquired by ConAgra.

2-80



Brief profiles of the 10 largest pork packersin 1999 follow.

IBP, Inc.

IBP had six pork carcass production facilities in 1999, which together had a daily daughter
capacity of 69,500 hogs, and operated at 64 percent of their daily capacity (NPPC, 1999a). In addition,
IBP aso had seven processing facilities. At the time, IBP did not have facilities of its own to raise cattle or
hogsin the U.S. IBP'smain supply of live cattle and hogs was purchased by IBP buyers trained to select
high quality animals that would be candidates for higher yields. In 1999, IBP completed its acquisitions of
Thorn Apple Valey, Inc., afurther processor of pork and poultry with five processing facilities. For

further information on IBP see Section 2.5.1 above.

ConAgra, Inc.

ConAgra s Refrigerated Foods Division operates its fresh pork business through its subsidiary
Swift & Company. In 1987, ConAgra purchased Monfort and Swift Independent Packing Company which
were merged, and eventually renamed Swift & Company (Swift & Co., 2000). Swift owned three pork
processing plants in 1999 with atotal daily slaughter capacity of 39,400 hogs (NPPC, 1999a). Swift also
operated three further processing plants. In 1998, Swift acquired Zoll Foods, a processor of custom pork

ribs and other pork products. For further information on ConAgra, see Section 2.5.1 above.

Cargill Red Meat Group (Excel Corporation)

Cargill’ s pork operations are also carried out under the umbrella of Excel Corporation, one of the
two wholly owned subsidiaries of Cargill, Inc. Excel produces fresh, frozen, and processed pork products.
Its three pork slaughter plants had a total daily capacity of 38,700 hogsin 1999 (NPPC, 1999a). In
addition, Excel operated four beef and pork further processing plants and two case ready plantsin 1999
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(Excel, 2000). Due to private ownership and Cargill’ s extensive operations, little information was readily

available regarding its pork operations. For more information on Cargill, see Section 2.5.1 above.

Sara Lee

Sara Lee Corporation is engaged in pork and poultry slaughter, processing, and further processing
(Meat Processing, 1999). SaralLee’'s meat and poultry operations are conducted under the Sara Lee
Packaged Meats segment, which had revenues of $4.1 billion in fiscal 1999 (Meat& Poultry, 2000q). Sara
L ee Packaged Mests ranked as the fifth largest meat and poultry company in the U.S. and the seventh
largest meat and poultry company in the world in 1999 (Meat& Poultry, 2000a and 2000c). Among Sara
Lee' ssubsidiaries engaged in pork dlaughter and processing are Bryan Foods, Inc., Hillshire Farm &
Kahn's, and Jimmy Dean Foods. Bryan Foods ranked as the tenth largest pork slaughterer inthe U.S. in
1999. Saraleeisasoinvolved inturkey processing through its Bil Mar Foods subsidiary.

In 1999, Sara Lee owned two daughter facilities for pork. These facilities had a daily slaughter
capacity of 9,000 hogs (NPPC, 1999a). The company completed the construction of another pork
processing facility in 1999. SaralLe€e'sinvolvement in the value-added meat segment can be illustrated
through the example of Hillshire Farm, one of the above mentioned subsidiaries. In 1997, Hillshire was
actively involved in the production of gourmet sausage convenience meals, trying to gain a niche for

sausage products in the home meal replacement market (Nunes, 1997).

Sara Lee' s fiscal 2000 sales were no different from the 1999 sales and the company lost its rank as
the fifth largest meat and poultry company. It is now the seventh largest meat and poultry company in the
U.S,, aswell asthe world (Mesat& Poultry, 2001g and 2001j). Sara Lee and its brands are believed to have
the largest share of the hot dog, smoked sausage, breskfast sausage, breakfast sandwich, cocktail sausage,
and corn dog markets (Meat& Poultry, 2001i). Dueto SaraLe€' s extensive operations, further information
through its 10-K, annua report, or website about its pork production and processing operations was not

available.
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Farmland Foods, Inc.

Farmland Foods, Inc. isa 99 percent owned subsidiary of Farmland Industries, Inc. Farmland isa
processor of both beef and pork. Farmland’s sales from pork processing and marketing decreased $130.4
million in 1999 compared with 1998. In 1999, Farmland Foods, Inc. operated 11 processing facilities
across the country. The company is at least partially vertically integrated, producing swine through
contract growers. In addition, the Livestock Production Group is another business segment of Farmland
producing market hogs for processing. Farmland is also involved in the production of case-ready pork

products.

Farmland Industries formed Triumph Pork Group, LLC in 1999. Triumph was ajoint venture
with The Hanor Company and Pork Technologies L.C. Triumph provided Farmland’s pork producers with
customized genetic lines, safety and environmental welfare programs, and brand alignment (Farmland,

2000a). More information on Farmland can be found in Section 2.5.1 above.

Smithfield Foods, Inc.

Smithfield Foods, Inc. was the nation’s largest vertically integrated hog-grower and pork processor
and the world’ s ninth largest meat and poultry company in 1999 (Meat& Poultry, 2000c). Smithfield
conducts its business through the Hog Production Group and the Meat Processing Group, including various
subsidiaries under each segment. The company produced 2.4 hillion pounds of fresh pork and 16 billion
pounds of processed mesat products in the U.S. in fiscal 2000. Smithfield’s revenues for fiscal 1999 were
$3.8 hillion (Meat Marketing & Technology, 2000).

In 1999, the Meat Processing Group consisted of six domestic pork producing subsidiaries
including: John Morrell and Company, Smithfield Packing Company, Inc., Gwaltney of Smithfield, Ltd.,
Lykes Meat Group, Inc., Patrick Cudahy, Inc., and North Side Foods, Corp. Along with IBP and
ConAgra, Smithfield has been the most aggressive U.S. meat packer at acquiring new firms since 1995.
John Morrell was the largest of these subsidiariesin 1999, and ranked as the eighth largest pork slaughterer
inthe U.S. John Morrell owned eight meat plants, and had fiscal 1999 sales of $1.6 billion (Meat
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Processing, 2000). Collectively, the above subsidiaries and four foreign subsidiaries operated 48
slaughtering and further processing plantsin 1999. The five daughter plantsin the U.S. had an aggregate
daily slaughter capacity of 78,300 hogs. Smithfield has been increasing volumes of case-ready pork
products and opened four new case-ready facilitiesin 2000. Together with John Morrell, Smithfield
Packing was expected to produce 75 million pounds of case ready productsin fiscal 2001 (Mesat& Poultry,
2000b). The Meat Processing Group purchased approximately 50 percent of its live hog requirements
from the Hog Production Group in 1999.

Since 1999, Smithfield has continued its aggressive acquisitions of companies. In 2001, the
company stepped into the beef processing sector acquiring two companies. Moyer Packing Company and
Packerland Packing Company (Meat& Poultry, 2001d and 2001l). The company a so expanded its case-
ready sectors by acquiring a stake in Pinnacle Foods, Inc. (Meat& Poultry, 2000g).

Smithfield’s pork related acquisitions include Gorges/Quik-to-Fix Foods (a producer of value-
added beef, pork, and poultry products for $34 million), Stadlers Country Hams, Inc. (a processor of pre-
cooked beef and pork entrees), The Smithfield Companies (a producer of ham, previously unrelated to the
company), and RMH Foods (Meat& Poultry, 2001h and 2001k). Combined, all these acquisitions are
likely to make Smithfield one of the largest meat and poultry companies in the future. It is currently the
sixth largest meat and poultry company in the world (Meat& Poultry, 2001K). Its fiscal 2000 sales were
$5.1 billion (Meat& Poultry, 2001g).

Hormel Foods Corporation

Hormel Foods Corporation and its subsidiary, Rochelle Foods, Inc., are involved in both the
processing of fresh meat and the manufacture of branded consumer products. Hormel also produces turkey
products under the Jennie-O name. With revenues of $3.4 billion in 1999 for all operations, Hormel ranked

asthe tenth largest meat and poultry company in the world (Meat& Poultry, 2000c).

The company owned three hog daughter plants with atotal daily daughter capacity of 31,600 in
1999 (NPPC, 1999a). One of these plants was leased to Quality Pork Processors of Dallas, Texas. In
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addition, Hormel owned eleven processing plants for the production of manufactured food items. The
company had aready moved into the case-ready segment by 1999 and planned to diversify into the cooked
meals and ethnic foods markets as well (Meat& Poultry, 2000b). Hormel’s 2000 sales equaled $3.7 billion
and it ranked as the eighth largest meat and poultry company in the U.S. (Meat& Poultry, 2001g). The
company acquired The Turkey Store in 2001 (see Section 2.5.3 for more detail).

John Morréll, Inc.

John Morrell isasubsidiary of Smithfield foods and its pork daughter operations are discussed

under that name.

Seaboard Corporation

Seaboard Corporation is adiversified international agribusiness and transportation company. As
part of its primary domestic operations, the company produces and processes pork and poultry. Early in
2000 Seaboard sold its poultry operations to ConAgra and started to expand its vertically integrated pork
segment. Seaboard’ s pork revenues in fiscal 1999 were $820 million (Meat Marketing & Technology,
2000).

Seaboard owned a hog processing plant with double-shift capacity of approximately four million
hogs in 1999. At the time, Seaboard was planning the construction of a second integrated pork operation
with a capacity to process over four million hogs annually. Seaboard’s fiscal 2000 sales were $725
million, down from $1 billion in 1999 (Meat& Poultry, 2001g).

Bryan Foods, Inc.

Bryan Foods, the tenth largest hog slaughter operation in the U.S. in 1999, is a subsidiary of Sara

Lee and its operations are discussed under that name.
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25.3 Poultry Saughtering Operations

Tables 2-33 through 2-35 present summary information on the largest poultry slaughter companies
inthe U.S. in 1999. Table 2-33 lists the 25 largest broiler companies ranked by estimated annual
liveweight daughter. Table 2-34 summarizes the 20 largest turkey daughter operations, again, ranked by
annual liveweight Slaughter.® Finally, Table 2-35 combines the information in Tables 2-33 and 2-34 to
provide aranking of the 30 largest poultry saughter entitiesin 1999. The purpose of Table 2-35isto

provide a sense of the relative size of broiler operations to turkey operations.

Table 2-33 shows that Tyson Foods clearly dominated the industry in 1999, processing 2.6 times
more broilers by weight than the second largest company; Tyson alone accounted for 24 percent of 1999
industry broiler daughter by weight. Due to incomplete data, exact concentration ratios cannot be
calculated from this data. However, the percentage of live animal slaughter accounted for by the largest
companies is highly suggestive of the degree of concentration in thisindustry. The four largest broiler
companies, Tyson, Gold Kigt, Perdue, and Pilgrim’s Pride, slaughtered an estimated 20.1 billion pounds of
broilersin 1999, 47 percent of the 46.2 billion pound industry total. Adding the next four largest
companies, ConAgra Poultry, Wayne Farms, Sanderson Farms, and Cagle’s, to the total means that the
eight largest broiler companiesin the U.S. produced 63 percent (26.7 billion pounds liveweight daughter)
of the national production in 1999.

In the turkey sector, the industry is not as dominated by a single firm as the broiler sector (Table 2-
34). The largest turkey producer in 1999, Jennie-O Foods (a wholly owned subsidiary of Hormel),
accounted for 13 percent of the U.S. total (860 million pounds of turkeys out of 6.7 billion pounds, live
slaughter weight). Production by the top four and eight turkey processors, however, isroughly as
concentrated as the broiler industry. The four largest turkey producersin 1999, Jennie-O, Butterball
Turkey (asubsidiary of ConAgra), Cargill, and Wampler Foods, produced 44 percent of U.S. turkey (2.9

20 sources for this memorandum cite the average number of birds slaughtered weekly, and average bird
weight. Thus, EPA estimated annual slaughter by multiplying the average number of birds slaughtered weekly by
the average weight, then multiplied by 52. Slaughter was converted to an estimated annual rate in order to
facilitate a comparison between broiler operations and turkey operations. Turkey slaughter data was aready
expressed in pounds of annual liveweight slaughter.
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Table 2-33
Firmswith Broiler Slaughter Plants
Ranked by 1999 Saughter

Broiler
Slaughter®| 1999 FY Processing Plants?
(millions Sales 1999
Company Rank |of pounds)|($ millions) |Employment | Primary | Further | Total
Tyson Foods 1 10,338 $7,400 65,000 42 14 56
Gold Kist 2 3,963 $1,800 18,000 12 2 14
Perdue Farms * 3 3,200 $2,500 19,000 14 19 33
Pilgrim's Pride 4 2,595 $1,400 15,000 9 6 15
ConAgra Poultry * 5 2,420 10,800 9 7 16
Wayne Farms ° 6 1,582 $830 9,100 8 4 12
Sanderson Farms 7 1,372 $560 7,700 6 1 7
Cagle's 8 1,268 $310 7,000 5 3 8
Foster Farms ® 9 1,099 $1,100 8,900 5 5 10
Seaboard Farms * 10 1,006 $460 5,000 4 2 6
Townsends 11 955 $520 4,400 4 1 5
Fieldale Farms 12 889 $450 4,800 3 1 4
Wampler Foods ’ 13 881 $890 7,100 7 1 8
O.K. Foods 14 836|$250 - $499 4,300 2 5 7
Allen Family Foods 15 713 $300 2,400 3 3
Mountaire Farms 16 701 $300 2,900 2 2
Choctaw Maid Farms 17 667 $250 3,200 2 1 3
Peco Foods 18 658 $300 3,900 4 2 6
Simmons Foods 19 622 $420 4,300 3 4 7
Case Foods 20 508 $200 2,000 3 3
George's 21 471 2 1 3
Marshall Durbin 22 464 $200 1,800 2 2
B.C. Rogers Poultry 23 456 $330 3,400 1 3 4
House of Raeford Farms® 24 451 $480 5,000 4 4 8
Koch Foods 25 401 $530 4,400 2 7 9

Source: Meat& Poultry, 2000a; Meat Processing, 2000; Thornton, 2000a; Thornton, 2000b; Thornton, 2000c.
11999 average weekly estimated slaughter x average slaughter weight x 52.

2 For companies producing both broilers and turkeys, plants estimated to adjust for double-counting.

% Perdue Farmsis also the 12'" largest turkey producer.

4 ConAgra Poultry is asubsidiary of ConAgra, Inc. The company also recently acquired Seaboard Farms,
(Seaboard Corporation’ poultry division) ranked 10" on this list. Seaboard Farms' 1999 fiscal year sales and
employment numbers do not include Seaboard Corporation’s pork business. ConAgra is also engaged in turkey
slaughter through Butterball Turkey. Thisdivision of ConAgraisthe 2™ largest turkey producer. ConAgrais
also the 2™ largest pork processor and 2™ largest beef processor in the U.S.

5 Wayne Farmsis adivision of ContiGroup Companies. ContiGroup also produces beef, but does not slaughter or
process it; ContiGroup does process pork.

® Foster Farms is also the 13" largest turkey processor.

" Wampler Foods, a subsidiary of WLR Foods, Inc. is also the 4" largest turkey processor.

8 House of Raeford is also the 10™ largest turkey producer in the country.
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Table 2-34
FirmsWith Turkey Slaughter Plants
Ranked by 1999 Saughter

Turkey
Slaughter | 1999 FY Processing Plants*
(millions Sales 1999
Company Rank |of pounds) | ($ millions) |[Employment | Primary | Further | Total
Jennie-O Foods 2 1 859 4 4 8
Butterball Turkey 3 2 790 4 4
Cargill * 3 715 4 4
Wampler Foods® 4 579 $890 7,100 7 1 8
Carolina Turkeys® 5 460 $350 2,300 1 1
Rocco Enterprises ’ 6 427 $550 3,600 3 1 4
The Turkey Store 7 375($250 - $499 2,700 2 2
Louis Rich Brand 8 8 350 1 1
Bil Mar ° 9 260 1 1 2
House of Raeford Farms *° 10 245 $480 5,000 4 4 8
Willowbrook Foods 11 227 2 1 3
Perdue Farms ™ 12 224 $2,500 19,000 14 19 33
Foster Farms %2 13 173 $1,100 8,900 5 5 10
Norbest 14 150 $145 1,300 2 4 6
Farbest 15 146 1 1
Zacky Foods ** 16 144 $330 3,000 2 1 3
Cooper Farms 17 143 $150 850 1 1 2
West Liberty Foods 18 138 1 1
lowa Turkey Products 19 85 1 1
Empire K osher Poultry ** 20 50 1,100 1 1 2

Source: Heffernan, 2000; Meat& Poultry, 2000a; Meat Processing, 2000.

! For companies producing both broilers and turkeys, plants estimated to adjust for double-counting.

2 Jennie-O is asubsidiary of Hormel Foods. Hormel Foods also produces pork and is the 7™ largest pork slaughter company.

3 Butterball Turkey isadivision of ConAgra, Inc. The parent company is also engaged in broiler processing. Its subsidiary, ConAgra
Poultry, is the 5™ largest broiler producer. ConAgra also recently acquired Seaboard Farms' poultry division. Seaboard is the 10"
largest broiler company. ConAgrais also the 2™ largest pork processor and 2™ largest beef processor in the U.S.

4 Cargill also produces beef and pork through its subsidiary Excel Corporation. Cargill isthe 3 largest beef processor and 5" largest
pork processor in the U.S.

5 Wampler Foods, a subsidiary of WLR Foods, Inc. is also the 13" largest broiler processor.

6 Smithfield Foods, the parent company of Carolina Turkeys also produces pork. Smithfield is the 6™ largest pork producer and its
subsidiary John Morrell, also engaged in pork slaughter, is the 8" largest pork producer.

" Rocco Enterprises’ turkey production is carried out through its subsidiary, Shady Brook Farms. Rocco is also the 30" largest broiler
producer in the U.S.

8Louis Rich Brand is a brand name of Kraft Foods, a subsidiary of Philip Morris Companies, Inc.

°Bil Mar Foods is asubsidiary of SaraLee Corporation. SaraLeeis also the 4" largest pork producer, and its subsidiary, Bryan
Foods, is the 10" largest pork producer.

0 House of Raeford is also the 24™ largest broiler company in the U.S.

1 perdue Farms is also the 3 largest broiler company.

2 1n addition to turkey Foster Farms also producers broilers and is ranked as the 9" largest broiler producer in the country.

18 Zacky Farms also processes broilers, beef, and pork.

14 Empire Kosher Poultry is also engaged in broiler slaughter and processing.
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billion pounds, live daughter weight). The next four largest producers, Carolina Turkeys, Shady Brook
Farms, The Turkey Store, and Louis Rich Brand (Kraft Foods), added 1.6 billion pounds to the total; thus
the eight largest turkey producers accounted for 68 percent of U.S. production by liveweight slaughter in
1999. For both broiler and turkey processing, the concentration ratio estimated from this data are quite

consistent with those cited in Section 2.4.1 above.

Also, note that turkey operations are much more likely to be subsidiaries or divisions of larger mesat
product firms than any of the other types of meat daughtering operations examined in this profile. Of the
10 largest turkey daughterersin 1999, only two, The Turkey Store (ranked seventh among turkey

operations), and House of Raeford (ranked tenth) were independent companies at the time.*

Table 2-35 provides a comparison of the size of turkey operations relative to broiler operations as
of 1999. No turkey daughterer ranks among the 10 largest poultry operations; only the three largest turkey
slaughterers rank among the 20 largest poultry slaughterers. Thus, turkey operations are, in general, much
smaller than broiler operations. 1t should be remembered, however, that turkey demand is much more
seasonal than broiler demand, thus the peak capacity of aturkey daughter plant may be closer to that of a
broiler plant than indicated by this comparison.

Finally, note that, as in the case of both beef and pork slaughter operations, business entities tend
to specialize in either broiler or turkey production, but not both. Of the 30 largest poultry companies listed
in Table 2-35, only six produced both broilers and turkeysin 1999. Perdue Farms, Wampler Foods, and
Foster Farms are the only top ten broiler companies that also produced turkeys, and of those three, only for

Wampler Foods was a large percentage of overall output attributable to turkey operationsin 1999.

2 Since then, The Turkey Store has been acquired by Hormel Foods (Meat& Poultry, 2001b).
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Table 2-35
Firmswith Poultry Saaughter Plants
Ranked by 1999 Saughter

Slaughter (millions of pounds) 1999 Fiscal Processing Plants 2
Year Sales 1999
Company Rank | Broilers® | Turkeys Total ($ millions) |Employment| Primary | Further Total
Tyson Foods 1 10,338 10,338 $7,400 65,000 42 14 56
Gold Kist 2 3,963 3,963 $1,800 18,000 12 2 14
Perdue Farms * 3 3,200 224 3,424 $2,500 19,000 14 19 33
Pilgrim's Pride 4 2,595 2,595 $1,400 15,000 9 6 15
ConAgra Poultry * 5 2,420 2,420 10,800 9 7 16
Wayne Farms ° 6 1,582 1,582 $830 9,100 8 4 12
Wampler Foods ® 7 881 579 1,460 $890 7,100 7 1 8
Sanderson Farms 8 1,372 1,372 $560 7,700 6 1 7
Foster Farms ’ 9 1,099 173 1,272 $1,100 8,900 5 5 10
Cagle's 10 1,268 1,268 $310 7,000 5 3 8
Seaboard Farms * 11 1,006 1,006 $460 5,000 4 2 6
Townsends 12 955 955 $520 4,400 4 1 5
Fieldae Farms 13 889 889 $450 4,800 3 1 4
Jennie-O Foods ® 14 859 859 4 4 8
O.K. Foods 15 836 836| $250 - $499 4,300 2 5 7
Butterball Turkey 3 16 790 790 4 4
Rocco Enterprises® 17 300 427 727 $550 3,600 3 1 4
Cargill ° 18 715 715 4 4
Allen Family Foods 19 713 713 $300 2,400 3 3
Mountaire Farms 20 701 701 $300 2,900 2 2
House of Raeford Farms 21 451 245 696 $480 5,000 4 4 8
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Table 2-35 (cont.)
Firmswith Poultry Slaughter Plants
Ranked by 1999 Saughter

Slaughter (millions of pounds) 1999 Fiscal Processing Plants 2
Year Sales 1999
Company Rank | Broilers® | Turkeys Total ($ millions) |Employment| Primary | Further Total
Choctaw Maid Farms 22 667 667 $250 3,200 2 1 3
Peco Foods 23 658 658 $300 3,900 4 2 6
Simmons Foods 24 622 622 $420 4,300 3 4 7
Case Foods 25 508 508 $200 2,000 3 3
Zacky Foods 26 355 144 499 $330 3,000 2 1 3
George's 27 471 471 2 1 3
Marshall Durbin 28 464 464 $200 1,800 2 2
Carolina Turkeys ** 29 460 460 $350 2,300 1 1
B.C. Rogers Poultry 30 456 456 $330 3,400 1 3 4

Source: Heffernan, 2000; Meat& Poultry, 2000a; Meat Processing, 2000; Thornton, 2000a; Thornton, 2000b; Thornton, 2000c.

11999 average weekly estimated slaughter x average slaughter weight x 52.

2 For companies producing both broilers and turkeys, plants estimated to adjust for double-counting.
% Perdue Farms is the 3" largest broiler producer and the 12" largest turkey producer in the country.

4 Combining production from Seaboard Farms (ranked 11"), Butterball Turkey (ranked 16"), and ConAgra Poultry (ranked 5") would make ConAgra the 2™

largest poultry producer in the U.S. (4.2 million poundsin 1999). Butterball Turkey isadivision of ConAgra. Seaboard Farms was recently purchased by
ConAgrafrom Seaboard Corporation. Seaboard Farms 1999 fiscal year sales and employment numbers do not include Seaboard Corporation’s pork business.
ConAgrais also the 2™ largest beef processor and 2™ largest pork processor in the U.S.
5 Wayne Farmsis adivision of ContiGroup Companies. ContiGroup also produces beef, but does not slaughter or process it; ContiGroup does process pork.
& Wampler Foods, a subsidiary of WLR Foods, Inc. ranks as the 13" largest broiler producer and the 4™ largest turkey producer.

" Foster Farms is the 9™ largest broiler producer and the 13" largest turkey producer.

8 Jennie-O isasubsidiary of Hormel Foods. Hormel Foods is also the 7" largest pork processor in the U.S.
° Rocco Enterprises, a broiler and turkey processor, carries out its turkey production through its subsidiary Shady Brook Farms.

0 Cargill is also the 3" largest beef processor and the 3 largest pork processor through its subsidiary, Excel Corporation.
1 Smithfield Foods, the parent company of Carolina Turkeys, also produces pork. Smithfield is the 6™ largest pork producer and its subsidiary, John Morrell,

also engaged in pork processing, isthe 8" largest producer.
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Below are brief profiles of the 10 largest U.S. broiler producers, and the five largest U.S. turkey producers
in 1999.

2.5.3.1 Broiler Companies

Tyson Foods, Inc.

Tyson Foods, Inc. was the nation’s largest producer of broiler chickensin 1999. The company
was a so the nation’ s largest poultry-based food company and the world' s fifth largest meat and poultry
company (Meat& Poultry, 2000c). Tyson Foodsis aso involved in hog production and processing. A fully
integrated company, Tyson breeds, rears, feeds, processes, further processes, markets, and distributes its
value enhanced chicken products. Company revenues for the fiscal year 1999 ending in September were
$7.4 billion (Thornton, 2000b).

The principa poultry operations of the company consisted of 56 processing plantsin 1999,
involved with various phases of daughtering, dressing, cutting, packaging, deboning or further processing.
Together, these plants had a capacity of 47.6 million head per week. The average weekly production of
ready-to-cook chicken in 1999 was 154.3 million pounds (Thornton, 2000b). Tyson completed severa
plant expansions in 1999 and planned to expand operations at two processing plants in 2000 (Thornton,
2000b). Tyson also began focusing on its value-added line of products and market testing convenience
chicken products (Meat& Poultry, 2000b).

Tyson's acquisition of the beef and pork giant IBP took place in 2001 making it the largest protein
provider in the world (IBP, 2001). The company also expanded itsinternational operationsin China,
Mexico, and Central America (Meat& Poultry, 2001€). Tyson is now the fourth largest meat and poultry
company in the U.S. with sales of $7.2 billion in fiscal 2000 (Meat& Poultry, 2001g). It is still the fifth
largest meat and poultry company in the world (Meat& Poultry, 2001k).
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Gold Kist, Inc.

Gold Kist, Inc., the second largest poultry processor in 1999, is a diversified agricultural
cooperative broken into two segments. Poultry and Agri-Services. The Poultry segment maintains broiler,
pullet, and breeder flocks, and operates hatcheries, feed mills, and processing plants. Broiler production in
1999 was 14.8 million head per week (Thornton, 2000a). Gold Kist's sdlesin fiscal 1999 amounted to
$1.8 hillion (Meat Processing, 2000).

Gold Kist's integrated facilities included twelve processing plants, two further processing plants,
and three rendering plantsin 1999. Gold Kist also operated nineteen hatcheries, twelve feed mills, ten
distribution plants, and six wastewater treatment plants (Thornton, 2000b). In 1997, Gold Kist acquired
Golden Poultry with four integrated complexes, and Carolina Golden, with one complex (Meat& Poultry,
1999).

Perdue Farms, Inc.

The third largest broiler company in the U.S. in 1999, Perdue Farms, Inc. is a vertically integrated
agribusiness producing chicken, turkey, and grain. This company produced 47.8 million pounds of ready-
to-cook chicken weekly in 1999 (Thornton, 2000b). Perdue’s revenues for the fiscal year 1999 were $2.5
billion (Thornton, 2000b).

Perdue' s integrated operations included thirteen processing plants, nineteen further processing
plants, and three rendering plants in 1999. In addition, the company also owned eighteen hatcheries, eleven
feed mills, and four distribution centers. 1n 1998, Perdue acquired Gol-Pak Corporation, a producer of
value-added chicken specialties, and Advantage Foods, a breast deboning operation (Perdue, 2000).
Perdue’ s new products as of 1999 included precooked and cooked chicken meals.

The company’ s fiscal 2000 sales were dightly more than $2.5 billion and Perdue is currently the
ninth largest meat and poultry company in the U.S. (Meat& Poultry, 2001g). As of 2001, the company had
atotal of 21 processing plantsin the U.S. producing 50 million pounds of poultry on aweekly basis
(Meat& Poultry, 2001i).

2-93



Pilgrim’s Pride Corporation

Pilgrim’s Pride Corporation is avertically integrated company producing fresh and frozen chicken.
The company’ s operations include hatcheries, grow-out farms, feed mills, processing and further
processing plants, distribution centers, rendering plants, and wastewater treatment plants. Revenues for
1999 were $1.4 hillion (Thornton, 2000b).

The company’ s six processing plants had the capacity to produce 8.2 million head of chicken per
week as of 1999. Pilgrim’s Pride also had three prepared foods plants, one of them purchased in 1998
from Plantation Foods, Inc. These prepared foods plants, located in Texas, operated two shiftsin asix day
week. 1n 1999 the company produced 38.2 million pounds of ready-to-cook chicken per week (Thornton,
2000b).

The company’s fiscal 2000 sales were $1.5 billion (Meat& Poultry, 2001g). In early 2001,
Pilgrims Pride acquired WLR Food, Inc., which owns Wampler Farms, a mgjor turkey producer, for a total
of $280 million (Meat& Poultry, 2001g; Pilgrims Pride, 2001).

ConAgra Poultry Companies

ConAgra Poultry Companies ranked as the fifth largest broiler processor in the country in 1999.
ConAgraisalarge diversified company, whose operations fall into three segments: Packaged Foods,
Refrigerated Foods, and Agricultural Products. ConAgra Poultry Companies include ConAgra Broiler
Company and ConAgra Frozen Foods which together produced approximately 34.9 pounds of chicken per
week in 1999 (Thornton 2000b).

ConAgra Poultry Companies operated nine processing plants, seven further processing plants, and
four rendering plantsin 1999. Moreover, the company had ten hatcheries, nine feed mills, nineteen
distribution centers, and five wastewater treatment plants (Thornton, 2000b). ConAgra Poultry’s fiscal
1999 sales were $1.4 hillion.
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In January 2000 ConAgra, Inc. acquired Seaboard Farms, Seaboard Corporation’s poultry
division; this acquisition was expected to make ConAgra the third largest broiler processor inthe U.S. in
2000. In addition, ConAgra operates Butterball Turkey as a division specializing in turkey production
(second largest turkey producer in 1999), and was the second largest pork and beef processor in the U.S.
in 1999. For more information on ConAgra see Section 2.5.1.

Wayne FarmsLLC

Wayne Farms LLC isadivision of ContiGroup Companies (CGC). CGC isalargely diversified
entity and was one of the leading poultry and pork processorsin the U.S. in 1999 (Hoover’s, 2000).
Wayne Farms was the sixth largest broiler company and produced 25.3 million pounds of ready-to-cook
chicken in 1999 (Thornton, 2000b).

Wayne Farms' operations at the time included eight processing plants and four further processing
plants. The company has one subsidiary, Southland Foods, which is a poultry processing facility
(Meat& Poultry, 2000a). Wayne Farm’s complexes aso included eight hatcheries and seven feed mills. In
1999, the company daughtered 4.74 million birds per week and had revenues amounting to $830 million
(Thornton, 2000b).

Sanderson Farms, Inc.

Sanderson Farms, Inc. isafully integrated poultry processing company. The company produces,
processes, markets, and distributes fresh and frozen chicken products. Sanderson Farms, Inc. has three
divisions: Production, Processing, and Foods. The Production Division produces broilers, while the
Processing Division processes, sells, and distributes the product. 1n addition, the Foods Division processes,
markets, and distributes prepared food items. The company’ s sales topped $560 million in 1999, producing
amost 5.0 million head per week (Thornton, 2000b). The company owned six praocessing plants, a further

processing plant, a rendering plant, and five wastewater treatment plants in 1999 (Thornton, 2000b).
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Cagle's, Inc.

Cagle's, Inc. and its wholly owned subsidiary Cagle’'s Farms, Inc., raise broiler chickens to
produce fresh and frozen poultry products. The company’s vertically integrated operations include
breeding, hatching, and growing chickens, as well as feed milling, processing, further processing, and
marketing. 1n 1999 Cagle's weekly production was 19.7 million pounds of ready-to-cook chicken and its
fiscal 1999 sales were $310 million (Thornton, 2000b).

Cagle' s processed approximately 2.2 million birds per week in three processing plantsin 1999, two
of which operated in double shifts, and two further processing plants. Cagle's expected to begin operation
of its new Perry, GA, processing facility in September 2000 with a capacity of 1.2 million head of broilers
per week.

In 1999, Cagle’' s owned a 50 percent interest in ajoint venture fully integrated poultry company
located in Camilla, GA. Asof 1999, this facility was growing and processing approximately 1.3 million
birds per week. Cagle's aso formed another joint venture partnership with Executive Holdings, L.P. called
Cagle’ s-Keystone Foods L L C which was expected to construct an integrated poultry complex in Kentucky
(Daily Edition, 1997; Hoover's, 2000).?? Keystone Foods is a privately-owned meat processor of frozen
meat products made from purchased beef. Meatnews.com estimated that Keystone was the eleventh largest
meat processor in the U.S. in 1999 (Meat Processing, 2000).

Foster Poultry Farms

Foster Poultry Farms is a vertically integrated company producing quality chicken and turkey
products. In 1999 Foster Farms slaughtered 4.1 million birds weekly, producing 15.4 million pounds of
ready-to-cook chicken per week (Thornton, 2000b). The ninth largest broiler company in the U.S. as of
1999, Foster Farms was also the largest poultry farm in the Western U.S. (Foster Farms, 2000). Sales
for Foster Farmsin 1999 were $1.1 billion (Meat& Poultry, 2000a).

2 Thisis EPA’s interpretation of the relationship between these three entities as of 1999, based on very
limited information.
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Asof 1999, Foster Farms' broiler operations included four processing plants, four further
processing plants, two rendering plants, and three wastewater treatment plants in addition to hatcheries,
grow-out ranches, feed mills, and distribution centers (Thornton, 2000b). Foster Farms completed an
expansion project in its Fresno chicken plant in fiscal 2000, adding 45,000 square feet to the 150,000
square feet facility (Meat& Poultry, 2000a).

Since then, Foster Farms aso announced plans to acquire Zacky Farms' chicken operations
(Meat& Poultry, 2001c). Zacky Farms' operations include a processing plant, feed mill, hatchery, and 35
ranches and itsinclusion in the Foster family is expected to increase Foster’ s chicken production by 25
percent (Meat& Poultry, 2001c).

Seaboard Farms

Seaboard Corp. isadiversified international agribusiness and transportation company. Through
1999, poultry production took place through its wholly-owned subsidiary Seaboard Farms. As part of its

domestic operations, the company also produces and processes pork.

As of January 2000, Seaboard Farms was acquired by ConAgra, Inc. for $375 million. The
facilities sold included four processing plants and two further processing plants. 1n 1999 the company
produced 14.5 million pounds of ready-to-cook chicken per week (Thornton, 2000b). Having completed
several capital improvements to increase capacity prior to the acquisition, Seaboard had hoped to increase
production by two million pounds per week in 2000 (Thornton, 2000b). Seaboard Farms earned $460
million in fiscal 1999 sales (Thornton, 2000b).

2.5.3.2 Turkey Companies

Jennie-O Foods, Inc.

Jennie-O Foods, Inc. was the nation’s largest turkey processor in 1999, based on live pounds
processed (Heffernan, 2000). The company produced approximately 859 million live pounds of turkey in
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that year (Heffernan, 2000). Jennie-O Foods is awholly owned subsidiary of Hormel Foods Corporation,
which was ranked as the seventh largest meat processor, and seventh largest pork daughterer inthe U.S. in
1999.

A vertically integrated turkey operation, Jennie-O apparently owned four processing and four
further processing plantsin 1999. Capital improvements, including the expansion of a plant and new
processing equipment, were expected to increase Jennie-O’ s output by 40 million pounds in the year 2000
(Hormel, 2000). In 2001, Hormel Foods purchased The Turkey Store Company, the sixth largest turkey
producer in the U.S. Combined with Jennie-O' s turkey production, Hormel is expected to produce more
than 1.2 billion pounds of turkey annually (Meat& Poultry, 2001b).

Butterball Turkey Co.

ConAgra Poultry’ s operations include the integrated production of turkeys under the Butterball
Turkey Company label. Butterball Turkey Company, the second largest U.S. turkey processor in 1999,
operates in the Refrigerated Foods Division (Heffernan, 2000).

Butterball Turkey operated four processing plants in 1999; afifth processing plant in California
was sold to Foster Farmsin July 1999. Heffernan (2000) estimated that this decreased Butterball’ s
slaughter by 40 million poundsin 1999.

Asof 1999, ConAgra had not announced any restructuring plans associated with its acquisition of
Seaboard Corporation’s broiler operations. Assuming ConAgra closes none of Seaboard’s plants,
ConAgra could produce atotal of 4.2 billion pounds of poultry between its ConAgra, Seaboard, and
Butterball facilities, which could make it the second largest poultry producer in the U.S. (including turkey
production). For more information on ConAgra, see Section 2.5.1.
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Cargill North American Turkey Operations

Cargill, Inc. is an international marketer, processor and distributor of agricultural, food, and
industrial products. One of itstwo subsidiaries, Cargill North American Turkey Operationsis a turkey
processor. Cargill’s revenues for all meat and poultry related operationsin 1999 were estimated at $9
billion (Meat& Poultry, 2000a). It ranked as the largest privately-owned company in the U.S. in 1999
(Hoover’s, 2000).

According to WATT PoultryUSA, Cargill was the country’ s third largest turkey processor,
slaughtering 715 million pounds of turkeys by live weight in 1999 (Heffernan, 2000). At the time,
Cargill’sfour processing plants had the capacity to handle 23,000 birds a day (Cargill, 2000). Cargill
acquired Plantation Foods in September 1998 (Heffernan, 2000).

Cargill acquired Rocco Enterprises’ turkey operationsin 2001 (Meat& Poultry, 2001h). This
acquisition is expected to increase Cargill’ s turkey salesto $1 billion. For more information on Cargill, see
Section 2.5.1.

Wampler Foods, Inc.

Wampler Foods, Inc., asubsidiary of WLR Foods, Inc., produces, processes, and markets fresh,
frozen, and further processed chicken and turkey. Wampler was the thirteenth largest broiler processor and
the fourth largest turkey processor in 1999 as measured by live daughter weight. Its combined turkey and
broiler operations made it the seventh largest overall poultry processor. WLR Foods had sales of $890
million in fiscal 1999 (Meat& Poultry, 2000a). A vertically integrated company, Wampler Foods' primary

operations include the breeding, hatching, grow-out and processing of chickens and turkeys.

The company owned four chicken processing plants with a double-shift capacity of 3.7 million
chickens per week in 1999 (Thornton, 2000c). Wampler had three turkey processing plants with a
slaughter capacity of 450,000 turkeys per week on a single shift as of 1999 (Heffernan, 2000). In 2001,
WLR Foods, Inc. was purchased by the Pilgrims Pride Corporation (Meat& Poultry, 2001g).
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Carolina Turkeys

Carolina Turkeysisjointly owned by Carroll’s Foods, Inc. and Goldsboro Milling Company
(Carroll’s Foods, 2000). In May 2000, Smithfield Foods, Inc. acquired Carroll’ s Foods and its 49 percent
interest in Carolina Turkeys. Carolina Turkeys was the fifth largest turkey producer in the U.S. with an
annual production of 460 million live pounds in 1999 (Heffernan, 2000). Carolina Turkey's 1999 fiscal
sales amounted to $350 million (Meat& Poultry, 2000a).

Carolina Turkeysis an integrated producer and had the largest processing plant in the United
States in 1999 (Carroll’ s Foods, 2000). The company processed 22 million turkeys in 1999 and production
took place round the clock (Carolina Turkeys, 2000). Carolina Turkeys also had its own hatcheries,
breeding farms, feed mills, growing farms, research farms, and diagnostic labs (Carolina Turkeys, 2000).

254 Overall Ranking of Meat Processing Companies

Table 2-36 presents summary information for al meat product industry companies with 1999
revenues in excess of $250 million. Although most of the companies perform daughter operations, and
have appeared already in Tables 2-31 through 2-35, a number of companies that primarily perform
processing operations do appear in Table 2-36. The companies meeting the revenue cutoff for Table 2-36
are predominantly companies that perform at least some dlaughter operations. Of the 71 companies listed,
only 12 were confirmed as having minimal daughter operations. Among the top 15 companieslisted in
Table 2-36, only three (Oscar Mayer, Keystone Foods, and OSl International Foods) apparently do not
perform significant slaughtering operations. It isinteresting to note that these three companies al employ
significantly fewer workers than the slaughter companies with similar 1999 revenues. Thisis consistent
with the census data in Sections 2.1 above, which showed that processing plants tended to be smaller than

slaughter plants, but have arelatively greater value added.
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Table 2-36

Meat Processing Firmswith
1999 Revenues Exceeding $250 Million

1999 Fiscal
Year Sales 1999
Company Rank | Type | Slaughter | ($ millions) [Employment| Plants
IBP?! 1 M Y $14,100 49,000 60
ConAgra? 2l M Y $12,500 48,000 72
Cargill Red Meat Group (Excel) 3 ™ Y $9,000 20,000 18
Tyson Foods 4 P Y $7,400 65,000 56
SaralLee® 5 M Y $4,100 15,0004 304
Farmland Refrigerated Foods 6] M Y $3,800 12,000 14
Smithfield Foods ® 6] M Y $3,800 25,000 31
Hormel Foods® 8 M Y $3,400 12,000 12
Oscar Mayer ’ 9 M Y $2,500 9,000 8
Perdue Farms 9 P Y $2,500 19,000 33
K eystone Foods 111 M N $2,200 2,500 15
OSl Int'l Foods 111 M N $2,200 2,000 14
Gold Kist 131 P Y $1,800 18,000 14
John Morrell ® 14 M Y $1,600 6,000 8
Pilgrim's Pride 151 P Y $1,400 15,000 15
Packerland Packing 16] M Y $1,300 4,000 4
Foster Farms 171 P Y $1,100 8,900 10
Wampler Foods ® 18! P Y $890 7,100 8
Wayne Farms ° 9] P Y $830 9,100 12
Seaboard Corporation (pork) *° 200 M Y $820 4,100 1
Corporate Food Brands America* 21 M N $800 3,600 11
Empire Beef 221 M N $720 230 3
Colorado Boxed Beef 23] M N $650 450 1
Bryan Foods * 24 M Y $640 2,100 2
Rosen's Diversified 25 M Y $620 1,000 3
GFl America 26 M Y $600 1,200 4
Moyer Packing 27 M Y $560 1,600 2
Sanderson Farms 271 P Y $560 7,700 7
Wolverine Packing 271 M $560 250 3
Rocco Enterprises ™ 30| P Y $550 3,600 4
American Foods Group 31 WM Y $530 1,500 2
Greater Omaha Packing 31 M Y $530 650 1
K och Foods 31 P Y $530 4,400 9
Townsends 4] P Y $520 4,400 5
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Table 2-36 (cont.)
Meat Processing Firmswith
1999 Revenues Exceeding $250 Million

1999 Fiscal
Year Sales 1999
Company Rank ype | Saughter | ($ millions) |Employment| Plants
Nebraska Beef 3Bl M Y $500 - $865 1,200 1
Sherwood Food Distributors 35 M $500 - $865 550 3
Emmpak Foods 371 M Y $490 1,800 3
House of Raeford Farms 38| P Y $480 5,000 8
Seaboard Farms (poultry) 2 39 P Y $460 5,000 6
Fieldale Farms 40| P Y $450 4,800 4
Simmons Foods 411 P Y $420 4,300 7
Taylor Packing 42| M Y $380 1,000 1
Indiana Packers 431 M Y $360 1,200 1
Carolina Turkeys® 4 P Y $350 2,300 1
Hatfield Quality Meats 45 M Y $340 1,600 4
Sysco Corp. 45| M N $340 3
B.C. Rogers Poultry 47 P Y $330 3,400 4
Zacky Foods 471 P Y $330 3,000 3
Clougherty Packing 49| M Y $320 1,300 2
Sam Kane Beef Processors 49| M Y $320 600 1
Cagle's 511 P Y $310 7,000 8
Bar-S Foods 511 M N $310 1,500 4
Allen Family Foods 53| P Y $300 2,400 3
Mountaire Farms 53] P Y $300 2,900 2
Peco Foods 53| P Y $300 3,900 6
Premium Standard Farms 53] M Y $300 800 1
Freshmark 571 M N $280 1,500 3
\Washington Beef 571 M Y $280 620 3
Bob Evans Farms 50 M Y $260 350 6
Buckhead Besef 60l M $250 430 1
Choctaw Maid Farms 60| P Y $250 3,200 3
International Trading 60] M $250 1,000 3
Lundy Packing 60 M Y $250 900 3
Omaha Steaks Int'l 60| M N $250 1,500 3
PM Holdings 60] M Y $250 800 4
United Food Group 60] M N $250 380 1
Harker's'Lombardi Bros. 60] M N $250 - $499 650 3
JAO Long Idand Beef 60] M N $250 - $499 350 4
O.K. Foods 60 P Y $250 - $499 4,300 7
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Table 2-36 (cont.)
Meat Processing Firmswith
1999 Revenues Exceeding $250 Million

1999 Fiscal
Year Sales 1999
Company Rank | Type | Slaughter | ($ millions) [Employment| Plants
Randall Farms 60] P Y $250 - $499 600 3
The Turkey Store 60] P Y $250 - $499 2,700 2

Source: Heffernan, 2000; Meat Marketing & Technology, 2000; Meat& Poultry, 2000a; Meat Processing, 2000;
Thornton, 2000a; Thornton, 2000b; Thornton, 2000c.

1 IBP purchased Corporate Brand Foods Americain fiscal 2000.

2 ConAgra' s significant divisions include Butterball Turkey and ConAgra Poultry. ConAgra also recently acquired
Seaboard Corporation’s poultry division, Seaboard Farms. The 1999 fiscal year sales and employment numbers for
Seaboard Farms (poultry) do not include Seaboard Corporation’s pork business.

3Sara Lee s significant subsidiaries include Bil Mar (turkey) and Bryan Foods (pork).

* Sara Lee employment and number of plants differed between sources by roughly 100 percent.

5Smithfield's significant subsidiaries include Carolina Turkeys and John Morrell (pork).

5 Hormel’s major subsidiary is Jennie-O Foods, the largest turkey processor in the U.S.

" Oscar Mayer is abrand name of Kraft Foods, a subsidiary of Philip Morris Companies, Inc.

8 Wampler Farmsis asubsidiary of WLR Foods, Inc.

® Wayne Farmsis adivision of ContiGroup Companies.

10 Seaboard Corporation’s 1999 fiscal year sales and employment numbers do not include Seaboard Farms
(Seaboard' s poultry division recently acquired by ConAgra).

" Rocco Enterprises carries out its turkey operations through its subsidiary Shady Brook Farms.
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Oscar Mayer

Oscar Mayer isabrand of Kraft Foods North America, in itself, awholly owned subsidiary of
Philip Morris Companies, Inc. Asof 1999, Oscar Mayer’s meat production took place in itsnine
slaughtering and processing plants. Thus Oscar Mayer did perform slaughter operations, however, they
were apparently not large enough to rank among the top 20 daughter operations for either beef or pork.
Presumably then, its high ranking in the meat product industry must have been due primarily to its
processing operations. Oscar Mayer’ s business growth can be attributed to its focus on “quick-to-fix”
products (Meat& Poultry, 2000b). The company had 1999 fiscal sales of $2.5 billion (Meat Processing,
2000). Kraft Foods North America’ s operating revenuesin fiscal 1999 were $17.5 billion. In June 2001,
Kraft Foods became a publicly traded company (Meat& Poultry, 2001i). Owing to the large, diversified
business interests of both Philip Morris and Kraft, EPA could not find additional information on Oscar
Mayer from the 10-K, annua report, or the company’ s website.

Keystone Foods

Keystone Foods is a privately held meat and poultry processor operating 15 processing plants as of
1999. Keystone apparently performed little or no livestock laughter, and thus, its revenues were
presumably from its processing operations. This company had fiscal 1999 sales amounting to $2.2. billion
(Meat Processing, 2000). Keystone owns ajoint venture partner with Cagle’s, a producer of broilers

(Hoover’s, 2000). Little public information is available on Keystone.

OS International Foods

OSl Group of Companies, previously known as Glenmark, is the parent company of OS|
International Foods (OSI, 2000). OSI processed beef, pork, and poultry inits 14 meat plants in 1999; OS|
apparently performed little or no livestock slaughter, and its revenues were apparently from its processing
operations. A privately held company, OS| had estimated fiscal 1999 sales of $2.2 billion (Meat
Processing, 2000).
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CHAPTER 3

ECONOMIC IMPACT METHODOLOGY

This section provides a brief overview of the methodology used in the economic impact,
regulatory flexibility, and environmental justice analyses. EPA will use two methodologies to evaluate
economic impacts of the effluent limitations and guidelines (EL Gs) on the meat products industry. For
the proposed rule, EPA evaluated impacts based on models devel oped from publicly available
information obtained from the U.S. Census Bureau, the U.S. Department of Agriculture, and other
sources. For the final rule, EPA will examine impacts based on data collected in the Section 308 Meat
Products Industry Survey. (This survey isthe reason why EPA chose to use two approaches: the detailed
survey could not be completed in time for EPA to incorporate its data into the economic impact
analysis.) Section 3.1 presents the methodology used to evaluate the impacts of the proposed rule.
Section 3.2 presents the methodology that will be used to evaluate the impacts of the final rule.

The discussion in Section 3.1 works from the smallest scale (costs for specific configurations of
option, subcategory, and site) up to the largest scale (market analysis). The section presents the economic

impact methodology as follows:

. Cost annualization model, Section 3.1.1

. Facility-level impacts model, Section 3.1.2
. Financia ratio analysis, Section 3.1.3

. Market model, Section 3.1.4

. National impacts, Section 3.1.5

The results of these analyses are presented in Chapter 5.

In general, the methodol ogies that will be used for the final rule are the same as those used for

the proposed rule. However, for the final rule the analysis will primarily be based on survey data. For



the proposed rule, most analysis is based on publicly available data. Section 3.2 will discuss the

differences between the two methodologies.

3.1 METHODOLOGY FOR THE PROPOSED RULE

3.1.1 Cost Annualization M odel

The beginning point for any analysisis the cost annualization model (see Figure 3-1). Inputsto

the cost annualization model come from EPA’ s engineering staff and secondary data.

EPA’s engineering staff developed capital and operating and maintenance (O& M) costs for
incremental pollution control. The capital cost, a one-time cost, istheinitia investment needed to
purchase and install equipment involved in pollution control. The O&M cost is the annual cost of
operating and maintaining that equipment; a site incursits O& M cost each year. For this proposal, EPA
estimated average compliance costs for a series of model facilities based on subcategory, size, and

discharge type (for details, see the Development Document, U.S. EPA, 2002).

Annualized costs are calculated as the equal annual payments of an annuity that has the same
present value as the stream of cash outflow over the project life and includes the opportunity cost of
money or interest. An annualized cost is analogous to a mortgage payment that spreads the one-time
investment of a home over a series of constant monthly payments. There are two reasons to annualize
capital and O& M costs. First, the capital cost isincurred only once in the equipment’s lifetime;
therefore, initial investment should be expended over the life of the equipment. Second, money has a
time-based value, so expenditures incurred at the end of the equipment’ s lifetime or O& M expensesin

the future are not the same as expenses paid today.

All other inputs into the cost annualization model are from secondary data sources. The
depreciation method used in the cost annualization model is the Modified Accelerated Cost Recovery
System (MACRS). MACRS can model businesses as depreciating a higher percentage of an investment
in the early years and a lower percentage in the later years. A real discount rate of 7 percent, as

recommended by OMB, was used to represent the opportunity cost of capital (OMB, 1996).
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The Internal Revenue Code Section 168 classifies an investment with alifetime of at least 20
years but less than 25 years as 15-year property. Therefore, the cost annualization model uses a 15-year
depreciable lifetime for the capital cost. A mid-year depreciation convention is used; that is, EPA
assumes that a 6-month period elapses between purchase of equipment and time of operation. As such,
the model covers a 16-year period, with a 6-month period in the first year and a 6-month period in the

sixteenth year.

Tax rates are determined by the national average state tax rate plus the federal tax rate. Taxable
income—earnings before interest and taxes (EBIT)—was derived from Census data. EPA used the value
of each site’ sEBIT to determine the tax bracket for that site. Derivation of EPA’s estimate of EBIT is
discussed in Section 3.1.2 below, and in more detail in Appendix B. EPA assumed that all model
facilities pay federal and state taxes at the corporate rate. EPA used its estimates of taxes to ensure that a
facility’ s tax shield could not be greater than the taxes it paid.

A sample cost annualization spreadsheet islocated in Appendix A of this document. Section A.3
of Appendix A details the calculations used to determine annualized costs (before and after taxes) and

present value of costs (before and after taxes).

The cost annualization model cal culates the present value of the pre- and posttax cost streams.
Then it calcul ates the annualized cost based on the site-specific discount rate. Thus, the model calculates
four types of compliance costs for each site: present value of expenditures (pre- and posttax) and
annualized cost (pre- and posttax). The latest year for which financial data will be available from the
detailed survey is 1999, so the model uses 1999 dollars.

The cost annualization model’ s outputs feed into the other economic analyses. Pretax annualized

costs are used to project economic impacts in:

. The market model
. Facility-level income
. Financia ratio analysis
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. Corporate financial distress analysis

. The cost-effectiveness analysis (see Appendix F; not part of economic achievability)

Posttax annualized costs are used to project economic impacts at the site level based on estimated net

income and cash flow.

3.1.2 Facility-Level Impact Analysis

EPA used publicly available information to project facility-level impacts under the proposed
effluent guidelines. This section briefly outlines the primary features of the methodology used for this
facility-level analysis; Appendix B provides a detailed explanation of data sources, methodology, and
assumptions used to develop the analysis. Section 3.2.2 discusses the facility-level methodology for the

final rule.

EPA based its facility-level analysis on the U.S. Census Bureau's 1997 Economic Census of the
following four industries: Animal (Except Poultry) Slaughtering (NAICS 311611), Meat Processed From
Carcasses (NAICS 311612), Rendering and Meat Byproduct Processing (NAICS 311613), and Poultry
Processing (NAICS 311615). The Census provides detailed revenue and cost information by

employment class, which EPA used to build model facilities.

To analyze facility-level impacts based on the Economic Census data, EPA compared estimated

compliance costs with four types of income measures:

. Average establishment revenues

. Average establishment EBIT

. Average establishment net income
. Average establishment cash flow

Each level of analysis more closely approaches the goal of using estimated compliance costs to draw

strong inferences about definable impacts on the establishment, but each level of analysis requires
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additional assumptionsto generate the test data. Thus, each level of analysis presents a tradeoff. For
example, the relationship between facility cash flow and the impact of compliance costs is much more
clearly defined than the relationship between facility revenues and compliance cost impacts. Estimating
average facility cash flow requires more assumptions than estimating average facility revenues, however,

and that increases the uncertainty about the baseline benchmark against which impacts are measured.

Section 3.1.2.1 provides an overview of the basic strategy EPA followed to develop its facility-
level analysis. Section 3.1.2.2 explains how EPA measured model facility income. Section 3.1.2.3
describes how EPA estimated the distribution of income for each model facility. Section 3.1.2.4 presents
asimple example of how EPA used the model to assess potential impacts of the regulation. In Section
3.1.2.5 negative baseline facility income and its implications are discussed. Section 3.1.2.6 discusses
how EPA matched its economic model facilities to the engineering models used to estimate compliance

Costs.

3.1.2.1 Overview of Basic Model Framework

The microeconomic basis for the model framework is that a profit-maximizing firm will shut
down when average variable costs exceed average revenues. Economic theory states that sunk costs
(i.e., costs attributable to past capital purchases) are irrelevant to afirm’s current decision making; only
variable costs matter in the short run. This basic microeconomic principle can be observed in modern
corporate finance where afirm is expected to closeiif its cash flow (i.e., net income plus depreciation)
turns negative. Accounting cash flow, which is primarily composed of operating costs and revenues, is
anal ogous to measuring short-run variable costs. By excluding depreciation (the accounting charge for
the utilization of previously purchased capital equipment) from the cash flow calculation, cash flow
essentially measures current operating revenues net of current operating costs." Negative cash flow is

equivalent to average variable costs exceeding average revenues where the firm is expected to close.

! The cash flow calculation includes interest payments. Some may argue that interest payments also reflect
costs associated with past capital purchases and therefore should be excluded from consideration in the shut down
analysis. However, interest payments cannot be excluded from the analysis; if the facility cannot meet its interest
payments, it will bein default on itsloan and the bank will foreclose.
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The model developed assesses when and to what extent afacility is impacted by regulatory costs
by measuring the facility’ s pre- and post-regulatory cash flows. If cash flow becomes negative after
regulatory costs are subtracted from afacility’s pre-regulatory cash flow, it can be reasonably inferred
that facility closure was aresult of the regulatory cost burden. Impacts of the regulation then would
include closure of afacility along with its lost output and employment. The model framework also
evaluates impacts utilizing three alternative income measures, revenues and net income. Although cash
flow is the most appropriate measure of short-run variable costs, and hence the best predictor of facility
survival, the additional income measures act as sensitivity analyses to check for consistency in model

results.

The basic model framework is composed of the following stages:

. Develop model facility income measures, including revenues, earnings before interest
and taxes (EBIT), net income, and cash flow, for establishments of different sizes,

. Estimate the frequency distribution of different income measures for the class of
facilities represented by each model facility,

. Estimate the percentage of facilities with income less than estimated compliance costs
within each model facility class, which forms the basis for employment and output
impacts of the regulation.

A detailed discussion of each of the above stages is provided in the following sections.

3.1.2.2 Development of Model Facility Income Measures

In the first step of the modeling procedure, EPA developed a series of model facilities for the
industry to be analyzed. The model facilities represent establishments of different sizes within the
industry, where facility size is measured by facility employment. The 1997 Economic Census:
Manufacturing — Industry Series data provide detailed revenue and cost information by employment
class that EPA primarily used to build model facilities. EPA also utilized other data sources, such asthe
Annual Survey of Manufactures (ASM), and Federal and state corporate tax rates, to estimate interest
payments and relevant tax rates (see Appendix B for a detailed discussion of the various data sources).

For each model facility, EPA estimates the following income measures:
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. Revenues,

. Earnings before interest and taxes (EBIT) — used to estimate net income and cash flow,
. Net income, and
. Cash flow.

The following sections describe in more detail how model facility income measures are constructed

from the various data sources.

Model Facility Revenues

The Census Bureau publishes the value of total shipments by employment size for each NAICS
code, along with the number of facilitiesin that size class. The value of total shipments includes the
value of primary and secondary shipments as well as resale, contract, and other miscellaneous receipts.
This makes the value of total shipments a reasonable proxy for total revenues. EPA calculated average

model facility revenues by employment class within each industry as:

. revenues = value of total shipments/ number of establishments

Mode Facility EBIT

In order to calculate model facility net income and cash flow from model facility revenues, EPA
first estimated model facility EBIT. EPA calculated EBIT by employment class data, then estimated net

income and cash flow from EBIT using additional assumptions.
Census provides most of the significant categories of operating costs that would be included in

EBIT. For each of the four meat product NAICS industries, facility revenues were estimated by value of

shipments. Census also provides:
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. payroll and material costs directly attributed to the employment class level?

. benefits, depreciation, rent, and purchased services attributed at the industry level
EPA used afew reasonable assumptions to distribute industry-level costs to the employment class level.
For example, EPA assumed that employment benefits are proportionate to payroll and that depreciation

is proportionate to capital expenditures. See Appendix B for more detail on similar assumptions.

EPA calculated model facility EBIT as:

. EBIT = (Value of Shipments — Operating Costs) / Number of Facilities
where:
. Operating Costs = Payroll + Material Costs + Benefits + Depreciation + Rent +
Purchased Services

Because revenues, payroll, and cost of materials are the most significant components of EBIT, the
relative error introduced by distributing industry-level data among employment classes should be small.
For NAICS 311613 (rendering), payroll and material costs make up over 86 percent of estimated costs
(where estimated costs equal the sum of payroll, material costs, benefits, depreciation, rent, and
purchased services). For NAICS 311611 (slaughter), 311612 (processing), and 311615 (poultry), payroll
and material costs exceed 90 percent of estimated costs.

Model Facility Net Income and Cash Flow

EPA then calculated net income for each employment class model facility in each industry from
EBIT, using additional assumptions to estimate tax and interest payments. Data for these two additional
components of net income were derived from two Census Bureau publications, Annual Survey of

Manufactures (ASM) and Economic Census, along with the Internal Revenue Service code. Because one

2In addition, Census provides capital expenditures and value added directly attributed to the employment
classlevel. These are not direct components of operating costs, but are used to attribute industry level components of
cost to the employment class level.
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must use an additional layer of assumptions, abeit reasonable ones, to estimate net income from EBIT,

the uncertainty associated with the net income estimate is greater than that for EBIT.

Estimating tax paymentsis relatively straightforward. EPA assumed that establishment EBIT is
equal to business entity EBIT asthe basis for calculating taxes. To estimate facility tax payments, EPA
multiplied the model facility’s EBIT by the sum of the relevant federa corporate income tax rate and the
average state corporate income tax. To estimate net income, EPA subtracted the estimated tax payment
from EBIT for each model facility.

EPA estimated interest payments using a combination of ASM data on past investment by
industry, Census data on relative investment in buildings and equipment, and assumptions about
investment behavior. EPA first scaled ASM time series data on industry investment, which is based on
Standard Industrial Classification (SIC) codes, to represent the current NAICS meat product industries.
EPA then used the average percentages of meat product industry investment in equipment and structures,
as presented in the Economic Census, to divide the ASM investment time series into those two

components.

In estimating interest payments from the time series of past investment in equipment and

structures, EPA assumed:

. al investment in each year was funded through bank |oans,

. the interest rate on those loans was equal to the nominal prime rate for that year plus 1
percent, and

. the average loan period was 7 years for equipment and 25 years for structures.

Using these assumptions, EPA developed atime series estimate of |oan payments made by the industry,
and of the portion of each year’sloan payments accounted for by interest (e.g., using the Lotus
@IPAYMT function). Total interest payments in the baseline year equals the sum of this year’s interest

payments on the stream of past years’ investment.® Interest payments were then attributed to each

3 For example, interest payments on equipment investment for the year 1997 would equal the sum of interest
paid in year 25 of loans from 1973 plusthe interest paid in year 24 of loans from 1974, and so on.
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employment class based on the percentage of industry investment accounted for by that employment

classin the 1997 Census.

EPA calculated net income as;

Net Income = EBIT x (1 — Tax Rate) — Interest Payments

Then, based on net income above, cash flow is computed as

Cash Flow = Net Income + Depreciation

where depreciation was estimated for the calculation of model facility EBIT.

The link between impacts measured by comparing cash flow with compliance costs is much
stronger than the link between either EBIT or revenues and compliance costs: when post-compliance
cash flow is negative, the facility can be reasonably projected to close. Because the estimate of cash flow
is dependent upon a series of assumptions, however, the uncertainty concerning the accuracy of the cash
flow measure is much greater than for revenues or EBIT. Thus, this analytic approach presents a
tradeoff between the accuracy of the income measure and the certainty of the impacts based on that

measure.

3.1.2.3 Distribution of 1 ncome Represented by Model Facilities

The objective of the model framework is not simply to examine the revenues, costs, and impacts
on a series of model meat products facilities. The model facility reflects the average of a group of
facilities, not a group of identical facilities. Thus, income for a given group of facilitieswill liein a
distribution around the average; some facilities will have smaller and some will have larger incomes.
Ignoring this distribution of facility income will result in impact estimation errors. If the model facility is
projected to remain open after incurring regulatory costs, then some facilities that it represents with
smaller than average income may, in fact, close due to the regulation despite the model results.

Conversely, if the model facility is projected to close as a result of regulatory costs, then some larger
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than average facilities that it represents may in reality remain open despite the regulatory costs. To
incorporate this concept into the model framework, EPA estimated the distribution of income
represented by model facilities. By modeling a facility income distribution with known mean and
variance, the model can project how compliance costs impact not just the model facility, but the facilities

represented by it aswell.

To estimate the distribution of income, EPA obtained special tabulations of the variances and
covariances of relevant income components for each employment class (i.e., model facility) from the
Census Bureau (U.S. Census Bureau, 2001). Combining these data along with the assumption that these
observations are normally distributed around their mean, EPA constructed cumulative probability
distributions for the four income measures, revenues, EBIT, net income, and cash flow. The following
sections describe the cumulative probability distribution constructs for the individual income measures
in further detail.

Distribution of Revenues

For each sector of the four NAICS codes representing the meat products industry, EPA directly
obtained the variance of the value of shipments, o, around its mean, X, for each model facility to
estimate the cumulative probability function of revenues. Based on the assumption of normality (i.e., Xg
~ N(Xg, 0r)), the model evaluates impacts as the number and percentage of facilitiesin an employment

class for which compliance costs exceed 1 percent and 3 percent of revenues.

Distribution of EBIT

Although the variance of revenues (value of shipments) is directly provided by the Census
specia tabulation, the variance of EBIT needs to be estimated. EBIT isalinear function of its revenue

and cost components. Thus, the variance of EBIT can be estimated using the standard statistical
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relationship where the variance of alinear function isitself alinear function of the variance and

covariance of its constituents.

To estimate the distribution of EBIT for each model facility, EPA used the variance and
covariance of the value of shipments (R), payroll (P) and material costs (M) for each employment class

provided by Census. Given that mean EBIT, X, for an employment classis:

where Xx; denotes the mean value of revenues, R, payroll, P, and material costs, M. EPA computed the

variance of EBIT, o2, as:

2 2 2
Og = Og + Op + Oy — 20y, — 20, + 20,

where 0,2 and o;; represent the variance and covariance of revenues, payroll, and material costs
respectively (Mendenhall et al., 1990). Although payroll and material cost do not comprise all operating

expenses included in EBIT, they do comprise the vast majority of EBIT. Hence, excluding the variance

for the remaining components should not cause a significant error in the variance estimate.

Distribution of Net Income and Cash Flow

EPA estimates the variance of net income and cash flow for each model facility from its
estimated variance for EBIT. |f some scalar, a, is added to the mean of a distribution, the variance of
that distribution will be unchanged. However, if the mean of the distribution is multiplied by some

scalar, k, then the variance of that distribution increases by the square of k.
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Cash flow, for example, is estimated by: (1) multiplying EBIT by (1 - tax rate), (2) subtracting interest
payments, then (3) adding depreciation. If the scalar k represents (1- tax rate), and the scalar a

represents depreciation less interest payments, then mean cash flow for amodel facility is equal to:

=a+ kx

X1

CF

The variance of facility cash flow will be equal to:

(Harnett, 1982). EPA used these relationships to derive the variances for net income and cash flow

from the variance for EBIT.

Table 3-1 presents the mean and variance EPA estimated for each model facility and income measure.

3.1.2.4 Use of Model Facility and Distribution to Project Closure I mpacts

As discussed above, both economic and corporate finance theory predict that afirm will close if
cash flow becomes negative. EPA’s strategy for assessing facility closure impacts therefore compares
pre-regulatory cash flow with post-regulatory cash flow; post-regulatory cash flow is calculated by
subtracting post-tax annualized compliance costs from pre-regulatory cash flow. EPA estimated cash
flow for a series of model facilities from Census data; moreover, EPA estimated the distribution of cash
flow for facilities represented by each model facility. This section provides an intuitive example of how

EPA uses thisinformation to project facility closures.
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Table 3-1
Model Facility Income Mean and Standard Deviation by Employment Class

STANDARD DEVIATION

NAICS INCOME MEASURE

Establishment Revenues| Net Income|Cash Flow

Employment Size x $1,000 X $1,000| x $1,000| Revenues| Net Income| Cash Flow
311611
lEmp. 1t04 $439.6 $27.7|  $326] 2925 56.2 56.2
lEmp.5t0 9 $1,265.2 $46.3|  $55.2| 8418 89.1 89.1
llEmp. 100 19 $2,654.6 $64.1|  $856] 17664 147.1 147.1
llEmp. 20 to 49 $8,412.6 $336.3| $382.4| 55976 617.2 617.2
llEmp. 50 to 99 $22489.8]  $1,303.0] $1,437.6] 14964.3 2259.7 2259.7
llEmp. 100 to 249 $69,474.3|  $2,696.1| $3,248.2| 46227.0 5210.8 5210.8
llEmp. 250 to 499 $160,913.7]  $4,004.8] $4,713.6] 107069.3 8024.0 8024.0
llEmp. 500 to 999 $262,734.0|  $4,982.8] $6,924.2| 1748187  10402.7]  10402.7
lEmp. 1,000t0 2,499| $677,948.1| $29,321.4| $33,489.1| 451095.1]  53662.4|  53662.4
llEmp. >= 2,500 $1,426,054.3|  $9,9335| $18501.2| 948872.3]  31988.4| 319884

311612
lEmp. 1t0 4 $412.6 $296]  $402| 38038 81.4 81.4
lEmp.5t09 $1,393.5 $152.2|  $1815] 1286.1 3205 3205
llEmp. 10t0 19 $2,844.8 $160.3| $204.4| 26255 367.4 367.4
llEmp. 20 to 49 $7,451.6 $462.3|  $562.4| 68774 1079.2 1079.2
llEmp. 50 to 99 $19,048.8|  $1,8234| $2,044.6] 17580.9 3819.5 3819.5
llEmp. 100 to 249 $52,075.1|  $4,510.3] $5449.7| 48062.0 9935.8 9935.8
llEmp. 250 to 499 $105,065.6]  $6,308.4| $7,555.0] 96968.9|  13265.6]  13265.6
[Emp.500t0 999! | $172,089.3| $14,363.6 $16,840.2| 158827.5]  31591.3|  31501.3
llEmp. 1,000 to 2,499 NA NA NA NA NA NA
lEmp. >= 2,500 NA NA NA NA NA NA

311613
lEmp. 1t04 $859.9 $14.1]  $39.9| 11549 3105 3105
lEmp.5t09 $3,818.0 $500.8] $571.7| 51276 793.9 793.9
llEmp. 100 19 $6,475.8 $608.3|  $7305|  8697.2 1047.2 1047.2
llEmp. 20 to 49 $11,680.8]  $1,879.1] $2,244.0| 15687.5 3198.6 3198.6
llEmp. 50 t0 992 $17,107.8]  $2,406.5] $3,069.3| 22976.2 4476.2 4476.2
llEmp. 100 to 249 NA NA NA NA NA NA
lIEmp. 250 to 499 NA NA NA NA NA NA
llEmp. 500 to 999 NA NA NA NA NA NA
lIEmp. 1,000 to 2,499 NA NA NA NA NA NA
l[Emp. >= 2,500 NA NA NA NA NA NA
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Table 3-1 (cont.)
Model Facility Income Mean and Standard Deviation by Employment Class

NAICS INCOME MEASURE STANDARD DEVIATION
Establishment Revenues| Net Income|Cash Flow

Employment Size x $1,000 x $1,000] x $1,000| Revenues| Net Income| Cash Flow
311615
HEmp.1to4 $257.9 $6.5 $18.1 158.1 28.3 28.3
lEmp. 5109 $759.4 $232|  $39.9] 4654 69.5 69.5
IEmp. 10 t0 19 $3,291.5 $452.9]  $4845| 2017.3 631.3 631.3
||Emp. 2010 49 $11,721.5 $2,428.2] $2,564.0 7183.8 3265.5 3265.5
||Emp. 500 99 $14,880.7 $1,462.6| $1,618.4 9120.0 2224.7 2224.7
||Emp. 100 to 249 $29,999.3 $2,323.7| $2,744.6| 18385.8 3966.2 3966.2
||Emp. 250 t0 499 $71,300.2 $3,466.3| $4,602.5| 43698.1 5955.6 5955.6
||Emp. 500 to 999 $117,768.1] $13,361.8| $14,783.8| 72177.1 20657.6 20657.6
||Emp. 1,000t0 2,499 $182,579.1| $17,044.9| $20,179.0( 111898.1 29094.2 29094.2
||Emp. >= 2,500 $321,884.5 $1,072.1 $7,855.7| 197274.9 4551.3 4551.3

! Due to disclosure issues, datafor 2 facilities with 1,000 < employment < 2,499, and 1 facility with 2,500
employment combined in lower category for NAICS 311612.
2 Dueto disclosure issues, data for 10 facilities with 100 < employment < 249, and 1 facility with 250 <
employment < 499 combined in lower category for NAICS 311613.

Datafor combined size class calculated as (total minus sum of all other size classes).
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Figure 3-2 presents graphically the cumulative normal distribution function for the cash flow of
all facilitiesin amodel class with a mean of $100,000 and a standard deviation of 100,000.4 If EPA
estimates that annualized compliance costs equal $40,000 for the model facility, then in this example the
model facility itself would not be projected to close. However, any facilities in the same model class
with cash flow of $40,000 or less would be projected to close. Given the mean and variance of cash flow
for that model class, the probability of facilitiesin that class earning less than $40,000 can be readily
calculated; about 27.4 percent of facilities in this class earn cash flow less than $40,000 per year.
Multiplying that probability by the number of facilities in the class results in the projected number of
closures for that class. Multiplying that same probability by the number of employees in the employment

class estimates the projected employment impacts of those closures.

Note that EPA actually calculates the incremental probability of closure. That is, EPA calculates
the probability that facilities have cash flow of less than $40,000 minus the probability that facilities have
negative cash flow. EPA’s methodology compares positive pre-regulatory cash flow with post-regulatory
cash flow; if pre-regulatory cash flow is positive and post-regulatory cash flow is negative, then the
facility is projected to close. If the facility’s pre-regulatory cash flow is negative, EPA cannot evaluate it.
In the above example, the incremental probability of closure would be equal to the probability afacility’s
pre-regulatory cash flow is less than $40,000 (27.4 percent) minus the probability afacility’s pre-
regulatory cash flow isless than zero (15.9 percent), or 11.5 percent. The issue of negative pre-

regulatory cash flow is discussed in more detail in section 3.1.2.5 and in Appendix B.

Similarly, EPA constructs distributions for revenues, EBIT, and net income. Although there are
not well-defined thresholds for these facility income measures that EPA can use to project facility
closure if exceeded by compliance costs, EPA can use these distributions to estimate, for example, the
probahility that facilities incur pre-tax annualized compliance costs exceeding 3 percent of revenues.
This provides useful information concerning the magnitude of impacts on facilities not projected to
close. EPA also measures impacts by estimating pre-tax compliance costs as a percentage of model
facility EBIT.

4 Standard deviation is equal to the square root of the variance, and provides an equivalent means of
characterizing a distribution.
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In summary, EPA first estimates measures of average income for a series of model facilities.
EPA then estimates the distribution of income around the average for all establishments represented by
the model. The distribution allows EPA to project the probability that compliance costs exceed some
specified percentage of facility income for that class of facilities, and use that probability to estimate the
number of establishments incurring that impact. Without use of the probability distribution, EPA would
be required to project “all or nothing” impacts based on the average income measure for the
representative model facilities. That is, either all facilities in a class would be projected to close if
annualized compliance costs exceed model facility cash flow, or al facilities in that class would be

projected to remain open if annualized compliance costs were less than model facility cash flow.

3.1.2.5 Negative Baseline Facility Income

The estimated means and variances for the distribution of each model facility’sincome resultsin
some probability greater than zero that facilities in each employment class earn negative income. There

are three primary reasons that these distributions do show some probability of negative establishment

income:
. Actual establishment income is less than zero.
. EPA assumed the distribution of income around the model facility mean is normally
distributed when, in fact, it may be positively skewed.
. EPA could not directly measure the variance of the income distributions, but instead had

to estimate it from incomplete data.

This section discusses these reasons, and their implications for the model.®

5 Table B-7 in Appendix B presents the model facility mean and standard deviation for each income measure
by employment class and NAICS code, aswell as the probability that income is less than zero (based on that mean and
standard deviation, and assuming income is normally distributed).
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Actual Establishment IncomeisLess Than Zero

The actual establishment financial data collected by Census on which the estimated distribution

is based might reveal negative income for two reasons:

. the parent company that owns the establishment does not assign costs and revenues that
reflect the true financial health of the establishment. Two important examples are cost
centers and captive sites, which exist primarily to serve other facilities under the same
ownership.®

. the establishment isin financial trouble; that is, true costs exceed revenues.

To the extent that these types of establishments are contained in an employment class, the projection of
negative baseline income is accurate. In either case, EPA would be unable, even with the use of facility

specific survey data, to evaluate impacts to these establishments as a result of the rule.

Skewed Distributions

EPA assumed the distribution of income around the model facility mean is normally distributed
based on the “law of large numbers.” However, establishment income may be positively skewed. The
use of anormal distribution instead of a positively skewed distribution would result in amodel with a
higher percentage of establishments having negative baseline income than would actually occur in the

industry.

The effects of a positively skewed income distribution can be most apparent when considering
the distribution of establishment revenues. While it is possible, even probable, that some establishments
earn negative income — whether measured by EBIT, net income, or cash flow — they will not earn

negative revenues (although they may earn zero revenues). Thus, the distribution of establishment

8 Captive sites may show revenues, but the revenues are set approximately equal to the costs of the
operation. Cost centers have no revenues assigned to them.

3-20



revenues for an employment class should show zero facilities earning negative revenues.” If, however,
some facilities earn atypically large revenues, then the distribution may be positively skewed (e.g., the
cumulative distribution function in Figure 3-2 would initially rise more steeply than the normal

distribution, but would then flatten out — reaching a probahility of 1.0 at a higher level of income).

Using anormal, symmetric distribution to approximate a skewed distribution would likely result
in an over estimate of the percentage of establishments earning negative income. Census confirmed that
in general, the distributions of revenues, payroll, and material costsin an employment class tend to be
positively skewed (Quash, 2001). However, even if the distribution of a variable such as revenues,
payroll, or material costsis positively skewed, the distribution of a function of those variables (e.g.,
revenues minus payroll and material costs) will not necessarily be skewed. Thus, while thereisintuitive
reason to believe the distribution of establishment income measures is skewed, the degree of skewnessis

difficult to determine.

Adjustmentsto Variance

EPA used the Census special tabulation to directly calculate the variance for:

. value of shipments - (payroll + material costs)

in each NAICS code and employment class. However, the actual measures of facility income used in the

facility level economic impact model are:

. EBIT = value of shipments - (payroll + material costs + benefits + all other costs)

. Net Income = EBIT x (1 - tax rate) - estimated interest payments

" EPA estimated the percentage of establishments that would earn negative revenues assuming revenues are
normally distributed with mean and variance determined by the Census specia tabulation. As presented in Table B-7,
from 5 percent to 23 percent of establishments are estimated to earn negative revenues based on these assumptions.
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. Cash Flow = Net Income + depreciation

Because the actual income measures (EBIT, net income and cash flow) differed from the approximate
income measure [value of shipments - (payroll + material costs)] on which variance was estimated, EPA
adjusted the variance of [value of shipments - (payroll + material costs)] associated with each of the

actual income measures used in the mode!.

To adjust income variance, EPA used standard rules concerning the expected value of mean and
variance. Intuitively, if one multiplies the mean of a distribution by some scalar k, the variance of that
distribution expands or shrinks by the square of that scalar value. However, if instead of scaling the
mean, its value is changed by adding or subtracting some constant, then the distribution shiftsto the right

or left on its x-axis, but its variance does not change.

Applying these rules to the mean and variance for the various measures of income for Meat

Products model facilities yields the following results (see Appendix B for details):

. mean EBIT is smaller than the mean of [value of shipments - (payroll + material costs)],
but the variance for EBIT equals the variance for [value of shipments - (payroll +
material costs)]; the probability of negative EBIT islarger than the probability of
negative [value of shipments - (payroll + material costs)].

. both the mean and the variance of net income are proportionate to the mean and
variance of EBIT ; the probability of negative net income equals the probability of
negative net income.

. mean cash flow is larger than mean net income, but the variance of cash flow equals the
variance of net income; the probability of negative cash flow is smaller than the
probability of negative net income.

The probability that the [value of shipments - (payroll + material costs)] is less than zero in the four Meat

Products NAICS codes ranges from 22 percent to 26 percent, while the probability EBIT and net income

are less than zero generally ranges, in most cases, from 26 percent to 30 percent. The probability that
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cash flow isless than zero tends to be about 3 percent to 5 percent smaller than the probability that net

incomeis less than zero.

Effect on Modeling Impacts

The effects of thisissue on EPA’s projection of economic impacts cannot be generalized. In any
model class with a given mean income, incremental closure impacts may be overestimated or
underestimated by a cumulative distribution function with too high a probability of negative baseline
income. If compliance costs are small relative to mean income, the model will tend to overestimate
closures, as compliance costs increase relative to mean income the model will, at some point, start to
underestimate incremental closure impacts. Within the range of income and estimated compliance costs

relevant for this analysis, the difference in incremental closures tends to be small.®

3.1.2.6 Matching Economic Model Facilitiesto Engineering Model Facilities

In addition to economic model facilities, EPA developed engineering model facilitiesin order to
estimate compliance costs. EPA estimated engineering model facility effluent loads based on data such
as. wastewater samples, the type and level of facility production, and wastewater treatment typical
facilities currently have in place. EPA then estimated the cost of technologies that, if purchased and
installed, would enable the model facility to meet specified effluent guidelines (see the Devel opment
Document, U.S. EPA, 2002, for details).

Because data to develop engineering model facilities and economic model facilities had to be

drawn from diverse sources, EPA then had to match its engineering model facilities with its economic

8 EPA performed a sensitivity analysis to determine the importance of thisissue. EPA projected closure
impacts using the variance of model establishment income as estimated above and compared the results to those from
amodel with an identical mean income, but a smaller variance and a much smaller probability of negative baseline
income (about 7 percent). For the relevant range of income and compliance costs, the difference between the two
results was not significant. Details of this sensitivity analysis areincluded in Appendix E.
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model facilities in order to project the financial impacts of the proposed effluent guidelines.® This
section describes how EPA matched the economic model facilities to the engineering model facilitiesin

order to project economic and financial impacts.

Basisfor Engineering Model Facility Classes

In order to develop a comprehensive series of representative engineering model facilities, EPA

classified the meat products industry based on the type of meat produced at the facility:

Red meat (primarily beef and pork),

Poultry (primarily chicken and turkey),

Mixed (both red meat and poultry), or

Rendering products or meat byproducts (either red meat or poultry);

the type of processes performed at facilities:

. First processing (slaughter),
. Further processing, and/or
. Rendering (the process resulting in meat byproducts), and

facility size (small, medium, large or very large) based on production and wastewater flow.

% For the economic analysis of the final regulation, EPA will be able to use Section 308 survey data. This
data enables EPA to directly determine the financial characteristics of the facilities used to estimate engineering
compliance costs.
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Thisresultsin a set of model facility classes reflecting different combinations of the
characterigtics listed above. For example, amodel facility might be classified as a large poultry facility
(based on production and meat type) that performs one of the following six process combinations: first
processing, (2) further processing, (3) first and further processing, (4) first processing and rendering, (5)

further processing and rendering, or (6) first processing, further processing, and rendering.

Matching Engineering and Economic M odel Facility Classes

EPA matched its economic model facilities to the engineering model facilities on the basis of two
characteristics: (1) the relationship between production process, meat type, and NAICS industry, and (2)

the relationship between facility production and revenues.

The Census Bureau classifies the meat product industry into four groups. Census distinguishes
red meat facilities (either beef or pork) that perform animal slaughter (first processing), whether alone or
in combination with other processes (NAICS 311611) from red meat facilities that perform further
processing (with or without rendering), but no slaughtering activities (NAICS 311612). Census classifies
all facilities that perform poultry slaughter, poultry further processing, or both (with or without
rendering), in the same NAICS code (311615). Finaly, facilities that perform rendering, but no other
processing activities, are classified in NAICS 311613 by Census.

Thus, model economic facilities were matched to the model engineering facilities, based on

production, as follows:

. Engineering facilities that process either beef or pork, and perform first processing
(alone or in combination with further processing and/or rendering) were assigned an
economic model facility from NAICS 311611.

. Engineering facilities that process either beef or pork, and do not perform any first
processing, were assigned an economic model facility from NAICS 311612.

. Engineering facilities that perform any combination of processes on chicken or turkey,
were assigned an economic model facility from NAICS 311615.
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. Engineering facilities that perform rendering—whether red meat or poultry—but no
other processes were assigned an economic model facility from NAICS 311613.

. Engineering facilities that process both red meat and poultry were assigned an economic
model facility from NAICS 311612.%°

All model engineering facilities were assigned an economic model from one NAICS code only.

Because of data availability, economic model facilities were sized by employment class, while
engineering cost models were sized by production and flow. EPA classified engineering models into
small, medium, large, or very large based on examination of production and flow characteristics of
facilities. After determining the appropriate size for each engineering cost model facility, EPA calculated
the median production for all facilitiesin that class based on screener survey data. EPA then combined
median production data for the engineering model facilities with meat product indicator pricesto
estimate revenues for each engineering model facility. These estimated revenues were then compared
with average revenues for each economic model facility. EPA then selected the appropriate employment
class for the economic model facility based on the closest revenue match within the NAICS code
assigned to each meat type and process combination.** For more detail on matching economic model

facilities to engineering model facilities, see Appendix B.

3.1.3 Financial Ratio Analyss

EPA also examined the impact of the proposed effluent guidelines on the model establishment’s
balance sheet as well as itsincome statement. EPA performed two analyses of balance sheet impacts.
First, EPA examined the effect of compliance costs on model establishment return on assets (ROA).
Second, EPA examined if compliance costs cause corporate financial distress for a select group of firms.

EPA sdlected the Altman Z’ score as its means of measuring financial distress. For reasons stated below,

10 No mixed meat model facilities estimated to incur costs were found to perform slaughter activities.

1 EPA used the baseline prices from the market model as the indicator prices for the meat products (for
more detail on the market model see Section 3.1.4.2).
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EPA would prefer to use the Altman Z’ score as the sole measure of financial distress for thisindustry’s
effluent guidelines. However, EPA cannot construct balance sheet statements for its economic model
facilities due to lack of appropriate data. Therefore, alimited analysis of projected impacts on model
facility ROA is utilized. For many large, multi-establishment companies, including many of those listed
in Section 2.5 of the industry profile, EPA was able to obtain sufficient financial datato perform the
Altman Z' analysis. For the final rule, EPA will use the Altman Z’ score measure of financial health to
assess impacts to all affected firms based on Section 308 survey data. Section 3.1.3.1 describes the ROA

analysis, while section 3.1.3.2 presents Altman Z' score methodology .

3.1.3.1 Return on Assets

EPA selected return on assets (ROA) as perhaps the single best financia ratio to indicate facility
profitability. ROA provides a reflection of the opportunity cost of investing in the meat product industry.
Investors look for their best opportunity to receive a high rate of return on their capital. If the estimated
compliance costs of the proposed effluent guidelines are projected to significantly lower the rate of
return earned in the meat products industry, investors may exit that market in search of better

opportunities; the meat products industry would then be likely to contract.

EPA obtained data on ROA for SIC codes in the meat products industry from Dun &
Bradstreet’s Industry Norms and Key Business Ratios, 1997-1998 (D& B, 1998). D& B provides the
median, upper quartile, and lower quartile ratio for companies submitting financial datain each SIC
code.’2 Therefore, these data are not obtained from a representative sample and must be interpreted with
care. D&B did not provide data for the rendering industry; EPA used the lowest median ROA ratio from

among the other meat product industries as a conservative proxy for the rendering ROA ratio.

2 The relationship between NAICS and SIC codes is presented in Section 2.1.
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To project impacts on model facility ROA, EPA first used the median ROA for the appropriate
industry, combined with each model facility’s net income, to estimate model facility total assets. ROA
equals net income divided by total assets. Therefore, EPA calculated:

model facility net income
median ROA

model facility total assets =

Given each model facility’ s total assets, net income, and compliance costs, EPA then calcul ated:

(net income - posttax annualized compliance costs)
(total assets + capital costs)

post-regulatory ROA =

In addition to baseline and post-compliance ROA, EPA calculated the percent change in ROA as an
impact of the proposed rule.

In past effluent guidelines, EPA has typically considered a firm impacted if its post-compliance
ROA falls below the lower quartile ROA for the industry. Because EPA has information only on the
distribution of income (not, that is, on the distribution of total assets), it did not try to estimate the
probability that the post-regulatory ROA will fall below the lower quartile value. EPA does, however,

present each industry’s lower quartile ROA for informational purposes.

3.1.3.2 Corporate Financial Distress Analysis

The corporate financia distress analysis examines whether a company can afford the aggregate
costs of upgrading all of its sites. EPA has chosen to use a weighted average of financial ratios to
examine the impacts of increased pollution control on companies. Many banks use financial ratio

analysis to assess the credit worthiness of a potential borrower. If regulatory costs cause a company’s
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financia ratios to move into an unfavorable range, the company will find it more difficult to borrow

money. EPA will consider a company in such a condition to be in financial distress.

Financial ratios are calculated at the business entity or corporate parent level because:

. Accounting procedures maintain complete financial statements (balance sheet and
income statement) at the business entity or corporate level, but not necessarily at the site
level. The survey data indicate that many companies do not keep complete financial
statements at the site level.

. Significant financial decisions, such as expansion of a site’s capacity, are typically made
or approved at the corporate level.

. The business entity (or corporate parent) isthe legal entity responsible for repayment of
aloan. The lending institution evaluates the credit worthiness of the business entity, not
the site.

First, EPA describes the Altman Z'score, a weighted average of financia ratios used to assess
financial distress. EPA then summarizes the data and methodology used for the analysis. Finally, the

implications of a score below the cutoff are discussed.

Altman Z' score

EPA performed aliterature search to review bankruptcy prediction literature from 1990 to 1998
(Kaplan, 1999). Although new approaches have been developed (e.g., neural networks, logit models,
and multiple discriminant analyses), there no clearly superior method and no consensus on what is the
best approach. EPA has determined that—given the goal of selecting a methodologically sound,
reproducible, and defensible approach—the Altman Z-score, a multiple discriminant anaysis (e.g., a

weighted-average) of financial ratios, is appropriate.
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The Altman Z-scoreis awell accepted standard technique of financia analysis with nearly two
decades of use (see Bredley and Meyers, 1996, and Brigham and Gapenski, 1997). The Z-score has

advantages over consideration of an individual ratio or a collection of individual financia ratios:

. It is a sSimultaneous consideration of liquidity, leverage, profitability, and asset
management. It addresses the problem of how to interpret the data when some financial
ratios look “good” while other ratios look “bad.”

. There are defined threshold or cut-off values for classifying firms asin good,
indeterminate, and poor financial health. “Rules of thumb” are available for some
financial ratios, such as current ratio and times interest earned, but these frequently vary
with the industry (U.S. EPA, 1995).

Altman (1993) developed several variations on the multidiscriminant function. EPA selected the

Z'score because it was devel oped to evaluate public and private manufacturing firms. The model is:

Z' = 0.717X, + 0.847X, + 3.107X + 0.420X,, + 0.998X

where the pre-compliance components are:

z = overall index

X4 = working capital/total assets

X, = retained earnings/total assets

X3 = EBIT/total assets

X4 = book value of equity (or net worth)/total debt
Xs = sales/total assets

The detailed survey requested each piece of information for the analysis. (Working capital is equal to
current assets less current liabilities). Book value of equity is also called net worth (i.e., total assets

minus total debt). Total debt isthe sum of current and non-current liabilities.
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EPA estimates financial distress based on changes in the Altman Z'score as a result of pollution

control compliance costs. The estimates of post-compliance scores are calculated as follows:

z = overall index

X1 = working capital/(total assets + capital costs)

X, = retained earnings/(total assets + capital costs)

X3 = (EBIT - pretax annualized compliance costs)/(total assets + capital costs)
X, = book value of equity (or net worth)/(total debt + capital costs)

Xs = sales/(total assets + capital costs)

Capital costs are those developed by the engineering staff for use in the cost annualization
model. The annualized pollution control costs for each option were cal culated from the engineering

estimates of capital and operating and maintenance costs in the cost annualization model

(see Appendix A).

Taken individually, each of the ratios given above (X through Xs) is higher for firmsin good
financia condition and lower for firmsin poor financial condition. Consequently, the greater afirm's

distress potential, the lower its discriminant score. The thresholds for evaluating financial distress are:

. Altman Z'score below 1.23: financia distressislikely
. Altman Z'score above 2.9 indicates that financial distressis unlikely.
. Altman Z'scores between 1.23 and 2.9 are indeterminate.

As can be observed from the components of the post-compliance Z'score, incremental compliance costs
will lower a company’s score. EPA examines afirm’s pre- and post-compliance score to determine if it

crosses one of the thresholds.
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Data and M ethodology

EPA performed a preliminary Altman Z’ analysis based on a partial database of detailed survey
responses to questions on the income statement and balance sheet at the corporate level, information

presented in the industry profile, and estimated facility level compliance costs.

EPA first identified major meat product companies contained in both the industry profile listing
of largest companies (Section 2.5) and the preliminary detailed survey database. For this analysis, EPA
identified 20 major multi-facility meat product companies with sufficiently consistent data on which to
perform this preliminary Altman Z’ analysis. EPA used data presented in the industry profile to
determine the number of facilities owned by each of the 20 companies listed above. In general, EPA did

not have sufficient information to further classify facilities by operation, size, or discharge type.

For compliance costs, EPA used an average of estimated compliance costs by meat type (i.e, red
meat, poultry, rendering) weighted by the median production for each process combination, size and
discharge type. Thus each company in the analysisincurred an average cost that reflected in some
measure, costs for slaughter, further processing, and rendering operations, a range of sizes, and both

direct and indirect dischargers.

Implications of a Z* score Below the Financial Distress Threshold

What does it mean if acompany’s Altman Z'score falls below the threshold for “distress likely”?

First, it should be noted that Altman used the phrase “bankruptcy likely” aswell as “distress.”
This does not mean, however, that a company will immediately declare bankruptcy once its score falls
into that danger zone. It isawarning flag. A company has the opportunity to change its behavior during
this warning period to avoid the projected bankruptcy. The Chrysler Corporation is an example; Altman

(1993) cites other examples.
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Second, taking Chapter 11 (bankruptcy) is not the same as taking Chapter 7 (liquidation). A
company that takes Chapter 11 is protected from its creditors for a period of time while it reorganizes
itself. A company can continue to operate whileit isin Chapter 11, and has the chance to emerge from
bankruptcy. In contrast, afirm is liquidated when there is no hope for rehabilitation. Altman notes,
“Economically, liquidation is justified when the value of the assets sold individually exceeds the
capitalized value of the assets in the marketplace” (Altman, 1993, p. 33).

Third, other forms of response are possible. Shedding non-productive assets, merging with
another company, or being purchased by another company are all possible responses to financial

distress.

What this means for the economic analysisis that:

. A company that moves into the “distress likely” category as a result of added pollution
control costsis considered to be distressed as a result of the regulation. It does not mean
that EPA expects the company to liquidate immediately upon promulgation. The
company, however, will have to change the way it operates to respond to the regulation
and remain out of bankruptcy. In either case, EPA expects serious economic disruption
for the firm.

. A company in the “distress likely” category before the rulemaking cannot be evaluated
for achange in status. It does not mean that EPA expects the company to liquidate in the
very near future.

3.1.4 Market Model

EPA developed a market model to examine the impacts of the meat products industry effluent
guidelines on the price and output of various meat products. The distinguishing feature of EPA’s market
model isthat it explicitly incorporates cross-market impacts among meat typesinto the analysis. The
demand for meat products such as beef, pork, broilers, and turkey is closely related; an increase in the
price of pork, for example, may cause afall in the quantity of pork demanded and an increase in demand
for beef.
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In the context of EPA’ s proposed effluent guidelines for the meat products industry, this
increases the complexity of the market analysis. Because EPA’ s proposed effluent guidelines may
simultaneously affect the price of beef, pork, chicken, and turkey, the market analysis for each product
depends not only on the compliance costs for that product but on the impact of compliance on the prices

of the other three meat products.

For example, if the proposed effluent guidelines impose compliance costs on the producers of
beef products, then the supply of beef products will tend to decrease (i.e., the supply curve for beef will
shift to the left; a smaller quantity of beef will be offered for sale at the current price). If al other things
remain constant, this would tend to increase the price of beef products while decreasing the quantity
sold. However, EPA’ s proposed effluent guidelines may also impose compliance costs on pork
producers, tending to increase the price of pork. All other things being constant, the increase in the price
of pork would increase the demand for beef products; the demand curve for beef will shift to the right.
Thiswould tend to increase the price of beef aswell as increase the quantity of beef sold. The final
impact on the price and output of beef products will depend on the relative magnitude of supply and
demand shifts. Figure 3-3 illustrates the general rule behind this example.

If al meat products incur relatively similar per-unit compliance costs, cross-market impacts
would tend to be roughly offsetting. However, if per-unit compliance costs are asymmetric (e.g., per-unit
compliance costs are significantly larger for some subcategories than for others), then potentially
significant shifts could occur between meat product markets. EPA’s model was devel oped with the

flexibility to analyze the latter situation as well as the former.

In order to incorporate both cross-market effects and international trade into the model, EPA
specified linear supply and demand equations in each market to make the model tractable. The slopes of
the equations were derived from estimated price elasticities of supply and demand found in existing
research. These elasticities were then converted to dopes at the baseline equilibrium price and quantity.
Because domestic supply, domestic demand, import supply, and export demand are all specified as linear
functions, the model components are additive, and simultaneous equilibrium can be solved for multiple

markets using linear algebra.
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Of major concern to observers of the meat product industry is the issue of potential market
power. EPA selected a perfectly competitive structure for the meat products market model after
performing an extensive literature search. EPA found that most researchers were unable to reject the
existence of perfectly competitive marketsin the beef and pork markets; in the poultry market, market
power was found to exist for meat processors vis-a-vis livestock suppliers, but not against customersin

the output market. The results of this literature search are presented in Section 2.4 of the industry profile.

Section 3.1.4.1 presents the basic market model specification and solution. Section 3.1.4.2
discusses data sources for the model. The market model as outlined below will be used for the impact

analyses of both the proposed and the final rules.

3.1.4.1 Market Model Approach

The market model for meat products follows five basic steps. Details on each step are provided
in Appendix C.

First, standard domestic supply, domestic demand, import supply, and export demand equations
are developed for each meat product. These equations express quantity as alinear function of a
product’s domestic price. The linear function’s slope is expressed by a price parameter, derived from
elasticitiesin the literature. Domestic demand for each meat product is specified as a function of the
price of the other three meat products in addition to its own price. For the market for each meat product
to be in equilibrium, U.S. domestic demand for a meat product and foreign demand for U.S. production
of that meat product (exports) must be equal to U.S. domestic supply of the product plus foreign sales of
that product to the U.S. (imports) at its current market price. This equilibrium condition is used to derive

an excess demand function for each meat product.

Second, the excess demand equations are solved. Because the excess demand function for each

meat product is linear, expressing the equations for the four meat products in matrix form resultsin a
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convenient way to solve the equations simultaneously. Given pre-regulatory prices, quantities, and price
parameters, linear algebrais used to solve for the pre-regulatory intercept for all four excess demand

equations.

Third, the supply curve shift for each meat product is calculated (imposing effluent guidelines
on the industry causes the supply curve for each meat product to shift.) The supply curve shift for a
meat product is estimated as a function of average per-unit compliance costs for that product. Once the
post-regulatory (i.e., post-shift) supply curve is estimated, the excess demand equation for each meat

product is re-written.

Fourth, the post-regulatory excess demand equations for all four meat products—Ilike the pre-
regulatory equations—are expressed in matrix form. The post-regulatory intercept for each excess
demand equation, however, is already known: it is afunction of the pre-regulatory intercept, per-unit
compliance costs, and the supply equation price parameter. By using linear algebrato invert the matrix
containing the price parameters, then multiplying the post-regulatory intercept vector by that inverted
matrix, EPA can evaluate the set of meat prices that results in simultaneous equilibrium for all four meat

products.

Finally, the individual component equations for each meat product’s domestic supply, domestic
demand, import supply, and export demand are evaluated using the post-regulatory prices to solve for
post-regulatory quantities. Changes in these four quantities for each meat product, as well as changesin

the price of each meat product, measure the market-level impacts of a meat products effluent guidelines.
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3.14.2 Data Sources for Market Model Analysis

Basdline Market Quantitiesand Prices

EPA examined a number of possible sources for baseline quantity and price data, including: (1)
the U.S. Census Bureau’s 1997 Economic Census of Manufacturers, (2) USDA'’s Livestock, Dairy and
Poultry Stuation and Outlook (Outlook), and (3) USDA’s Food Consumption, Prices, and
Expenditures, 197097 (Putnam and Allshouse, 1999). EPA selected Outlook data for the baseline price
and quantity. EPA chose not to use Census data because a large percentage of the listed meat products
did not have data on both output and value data, which is necessary to calculate a transactions price.
Outlook’ s primary advantage over the Putnam and Allshouse datais that it is more up to date.*®
Furthermore, although Putnam and Allshouse present data on retail and boneless production, it is
directly derived from essentially the same carcass weight data as presented in Outlook, and thus does not
reflect true retail sales.

Given the highly aggregated nature of Outlook data and the fact that the data is tracked at the
carcass weight level, EPA selected Outlook’ s wholesale price measures to use as baseline price; these are
best interpreted as indicator prices rather than the explicit price of al output. EPA determined that
Putnam’ s retail price measures were not linked closely enough to the carcass weight output to be suitable

for use as the baseline prices.

Compliance Costs

In order to estimate the supply curve shift for each meat type, EPA calculated average
compliance costs per unit of output. Conceptually, per-unit compliance costs for each meat type are

simply the sum of annualized compliance costs divided by meat output.

13 putnam cites small quantities of broiler and turkey imports (e.g., 5 million pounds, ready-to-cook weight
(RTC) for broilers, less than 0.02 percent of domestic production), while both Outlook and the FATUS database
report no imports for these two meat products. EPA used Putnam’ simport quantity data for chicken and turkey rather
than Outlook’ s data.
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EPA initially estimated compliance costs by process (first, further, and rendering) within general
meat type categories (e.g., red meat and poultry; see Section 3.1.2.3 for details). This meant that EPA had
to attribute (1) estimated compliance costs for red meat to beef and pork and (2) estimated compliance
costs for poultry to chicken and turkey. To do this, EPA first estimated total annualized compliance costs
for each subcategory and size class (e.g., red meat, further processors, medium size). Then, for each
subcategory size class, EPA calculated the quantity and percent of total meat production accounted for by
each meat type (beef, pork, chicken, and turkey). Costs were attributed by the percent each meat type
made up of total meat production for that subcategory size class (e.g., if red meat, further processors,
medium sized facilities produced 70 percent beef, 70 percent of annualized compliance costs for that
subcategory size class would be attributed to beef). Per-unit costs were estimated by dividing the
attributed compliance costs for each meat type by the quantity of that meat type produced.

To determine the average per-unit compliance costs for each meat type over al subcategories
and size classes, EPA calculated a weighted average of the per-unit costs for each subcategory and size
class by meat type. The weights were calculated as the meat type output within each subcategory and size
class expressed as a percent of total output of that meat type over al subcategories and size classes. (Note
that, to an estimation of market-level compliance costs per unit, the distinction between direct and
indirect dischargersisirrelevant.) Finally, to estimate market-level impacts, EPA entered average per-unit

compliance costs by meat type directly into the market model.

Price Elasticities of Demand

Domestic price elasticities of demand are widely available from a variety of sources, including
USDA and academic research. The results of the literature search for demand elasticities is documented
in the record. For use in its market model, EPA selected K. S. Huang's A Complete System of U.S.
Demand for Food (1993).

The advantage of Huang' s estimates is that they were generated in a single, coherent, consistent
framework that satisfies theoretical constraints of symmetry, homogeneity, and Engel aggregation. This

should make using them better than selecting individual elasticities from among several sources with
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varying methodol ogies, degrees of aggregation, and time horizons. The internal consistency of Huang’s
work is of particular importance because EPA is modeling cross-product impacts in the market model.

The own- and cross-price elasticities of demand are presented in Table 3-2.

Price Elasticities of Supply

EPA undertook a literature search for estimates of the price elasticities of meat supply for both
the feedlots and meat products effluent guidelines. This search resulted in a wide range of estimated

elasticities with little apparent consensus.

Because of this lack of consensus, EPA chose to use the elasticities from the effluent guidelines
for concentrated animal feeding operations (CAFOs). These were selected with the concurrence of
EPA’s expert consultants (U.S. EPA, 2001). It is reasonable to use these elasticities for the meat products
market model, because meat (in the form of both live animals for slaughter and meat products) makes
up the majority of material costsin the meat products industry (79 percent in animal slaughtering, 63
percent in meat processing, and 76 percent in poultry (U.S. Census Bureau, 1999a through 1999d). In
addition, the other major cost component of meat production is unskilled labor, and the price elasticity
of primarily unskilled supply tends to be large. Thus, the CAFOs supply elasticities should represent a
reasonable lower-bound estimate for the price elasticity of meat supply. The supply elasticities selected

for usein the model are presented in Table 3-2.

Import and Export Elasticities With Respect to Domestic Price

EPA used an Armington-type specification to model the effects of international trade on U.S.
meat products markets. If foreign-produced and domestically produced goods are perceived as perfect
substitutes for each other—that is, if consumers do not differentiate between foreign and domestically

produced goods—then one would expect a country to either import those goods or export them, but not
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Table 3-2
Price Elasticities of Supply and Demand | dentified in Feedlots Literature Sear ches

Range of Estimated Price Range of Estimated Price Cross Price Elasticities of

Elasticity of Livestock Supply* Elasticity of Meat Demand Meat Demand

L ow Selected High L ow Selected High
Sector Value Value Value Value! Value? Value! Beef Pork Broilers® | Turkey
Beef -0.170 1.020 3.240 -2.590 -0.621 -0.150 NA 0.114 0.018 0.004
Pork 0.007 0.628 0.628 -1.234 -0.728 -0.070 0.192 NA 0.013 0.013
Broilers 0.064 0.200 0.587 -1.250 -0.372 -0.104 0.103 0.047 NA -0.023
Turkey 0.210 0.200 0.518 -0.680 -0.535 -0.372 0.089 0.141 -0.077 NA

1 Based on literature reviews; “selected” supply elasticities represent a consensus of expert opinion for CAFOs market model.
2Huang, K. S. A Complete System of U.S. Demand for Food. USDA Economic Research Service, 1993.

EPA Estimates of Armington Tradzalgllaesafi’ti%with respect to Domestic Price
Elasticity of Meat Importsw.r.t. Domestic Price Elasticity of Meat Exportsw.r.t. Domestic Price

Domestic U.S. Imports Domestic | U.S. Exportsas

Demand as Per cent of Armington Import Demand Per cent of Armington Export
Sector Elagticity! | U.S.Market? | Eladticity (§)® | Elagticity | Elasticity! | ROW Market? | Elagticity (§)* | Elaticity
Beef -0.621 9.17% 1.580 0.097 -0.621 2.20% 1.580 -1.558
Pork -0.728 3.90% 1.580 0.035 -0.728 0.64% 1.580 -1.575
Broilers -0.372 0.02% 1.249 0.000 -0.372 5.12% 1.249 -1.202
Turkey -0.535 0.02% 1.249 0.000 -0.535 8.04% 1.249 -1.187

! Huang, K. S. A Complete System of U.S. Demand for Food. USDA Economic Research Service, 1993.

2 EPA calculation based on United Nation’s Food and Agriculture Organization (UNFAO) data.

3 Galaway, M. P, et. a. Industry-level Estimates of U.S. Armington Elasticities. Office of Economics Working Paper. U.S. ITC, 2000.
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to both import and export them simultaneously. However, if consumers perceive that foreign and
domestically produced goods in a particular class are close but not perfect substitutes, then their country
may import and export that class of products simultaneously. The U.S. both imports and exports meat
products; the Armington specification that EPA selected incorporates product differentiation in the meat
products industry market model.

Econometrically, the Armington model measures the degree of substitutability between traded
products. Thisis expressed as the percentage change in market share of the imported product relative to
the domestically produced good caused by a change in the relative prices of the imported and domestic
goods. An elagticity of zero implies that consumers will not substitute imported meat products for
domestic meat products; the higher the elasticity, the more willing consumers are to make this
substitution. This means that if the elasticity of substitution is equal to one, then market shares remain
constant; if this elasticity is greater than one, then an increasein U.S. price means that U.S. market share

will decrease (Armington, 1969a).

The Armington elasticity of substitution cannot be directly used in EPA’s market model.
However, Armington demonstrated that own price and cross price trade elasticities are a function of
domestic demand elasticities, market shares of domestic and foreign products, and the value of the
elasticity of substitution (Armington, 1969a, 1969b). EPA used Armington’s resultsto derive formulae
for the trade elasticities used in its market model .

The U.S. dasticity of demand for imports of each meat product with respect to the U.S. domestic
price of that product is afunction of its domestic elasticity of demand, the ratio of “rest of world”
(ROW) and U.S. market shares (EPA assumed for simplicity that there are only two countries, the U.S.
and the ROW), and the elasticity of substitution between U.S. and ROW mest products. The value of the
import price elasticity is positive: that is, an increase in the U.S. domestic price of meat products is

expected to increase U.S. demand for ROW meat products.

14 Further details of this derivation may be found in Appendix C and the rulemaking record.
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EPA calculated the elasticity of ROW demand for U.S. meat products with respect to U.S. price
in asimilar fashion. The value of this elasticity is negative: an increase in U.S. domestic meat price will
decrease U.S. exports of meat products. Due to alack of data availability, EPA calculated a numerical
value for this elasticity assuming that: (1) the ROW elasticity of substitution for U.S. meat products is
identical to the U.S. elasticity of substitution for ROW meat products, and (2) the elasticity of ROW
demand for meat products with respect to ROW price equals the elasticity of U.S. demand for meat
products with respect to U.S. price.’®

Market shares of meat production were estimated at the carcass weight level of aggregation using
guantity data from the United Nations Food and Agriculture Organization (UN FAO). Long-run
Armington elasticities were obtained from Gallaway et al. (2000).2¢ Table 3-3 presents a summary of the
trade parameters and elasticities with respect to changes in domestic price that were used in the model.
Note that, in general, the elasticities of meat imports are relatively low; this is because meat imports make

up asmall share of the U.S. domestic market.

3.1.5 National Direct and Indirect | mpacts

Impacts on the meat product industry are known as direct effects, impacts that continue to
resonate through the economy are known as indirect effects (effects on input industries), and effects on
consumer demand are known as induced effects. The U.S. Department of Commerce’ s Bureau of
Economic Analysis (BEA) tracks these effects both nationally and regionally in massive “input-output”
tables, published as the Regional Input-Output Model (RIMS I1) multipliers. For every dollar in a

“gpending” industry, these tables identify the portion spent in contributing, or “vendor,” industries.

15 Note that because the U.S. share of ROW expenditures on meat products is small, the value of the ROW
trade elasticity approaches the value for the elasticity of substitution. Therefore, the assumption that the elasticity of
ROW meat product demand equals the elasticity of U.S. domestic meat demand is not crucial to the results of the
analyss.

16 Gallaway et al. (2000) estimated elasticities at the four-digit SIC level for Meat Packing (SIC 2011) and
Poultry and Egg Processing (SIC 2015). Because these SIC codes contain more than one product, but do not
distinguish between beef and pork (SIC 2011) or chicken and turkey (SIC 2015), EPA used the same elasticity of
substitution for each product described by a code.



For thisanalysis, EPA calculated direct and indirect impacts using the national-level final-
demand multipliers for BEA industries 14.0103 (meat packing plants, sausages, and other prepared
meats):

. Output: 4.9661 dollars of total output per dollar of meat products

. Employment: 46.9297 FTEs per $1 million in output in 1992 dollars

and these multipliers for BEA 14.0105, poultry slaughtering and processing:

. Output: 4.3518 dollars of total output per dollar of meat products

. Employment: 45.1800 FTEs per $1 million in output in 1992 dollars

Note that because employment multipliers are based on 1992 data, the value of lost output needs to be
deflated to 1992 dollars before estimating employment impacts. (U.S. DOC, 1996). EPA used Gross
Domestic Product (GDP) data by industry for the years 1947 to 2000, compiled by the Bureau of
Economic Analysis (BEA), to calculate the implicit price deflator for the Food and Kindred Products
industry in the period 1992 to 1999 (U.S. DOC, 2001).

3.2 METHODOLOGY FOR THE FINAL RULE

Much of the methodology for the final rule follows the same principles as the methodology for
the proposed rule, but uses site-specific data obtained from the detailed survey. Thus, the cost
annualization model is essentially identical for both the proposed rule and the final rule. For the
proposed rule, however, the model used general industry average data obtained from publicly available
sources for certain key parameters. For the final rule, the model will use facility-specific values from
survey data for those parameters. Similarly, the facility-level impact model compares facility income

with estimated compliance costs. For the proposed rule, facility income was measured as an average
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based on Census data, while for the final rule, facility income will be measured directly from detailed

survey data.

Section 3.2.1 explains how the use of survey data will change the cost annualization model as
used for the final rule. Section 3.2.2 presents the methodology for projecting facility closure impacts for
the final rule. The corporate financial distress analysis, market model, and the national and community
impact methodologies will essentially be unchanged from the proposed to the final rule except where

appropriate, data from the Section 308 detailed survey will be used.

3.2.1 Cost Annualization M odel

The cost annualization model for the final rule has essentially the same structure as the model
used for the proposed rule. However, certain inputs for the final rule's model—such as facility income
and the discount rate—will be based on facility-specific data from the Section 308 detailed survey
instead of averages from publicly available information sources. Inputs to the cost annualization model
will come from three sources: EPA’ s engineering staff, secondary data, and the 2001 Meat Products
Industry Survey. The capital and O&M costs for incremental pollution control were developed by EPA’s
engineering staff. Differences in the methodol ogies for devel oping engineering costs for the proposed
rule and for the final rule are discussed in the Development Document (U.S. EPA, 2002).

As with the proposed rule, EPA will use the MACRS as the depreciation method in the cost
annualization model. Secondary data will provide the average inflation rate from 1987 to 1999 as
measured by the Gross Domestic Product (GDP) Price Deflator. EPA will use the average inflation rate
to convert the nomina discount rate to the real discount rate. To determine tax rates, EPA will add the

national average state tax rate and the federal tax rate.

The 2001 EPA survey data provide discount rates or interest rates (the weighted average cost of
capital or the interest rate supplied by the site) for survey sites. For any site that supplied neither a
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discount rate nor an interest rate, EPA will use the median discount rate of all sites. Figures for taxable
income—EBIT—will aso come from the EPA survey. The value of EBIT for each site will determine
that site’s tax bracket. EPA will calculate average taxes paid from its survey data, using taxes for the
years 1997, 1998, and 1999. These numbers will be used to ensure that a site’ s tax shield cannot be
greater than the average taxes that site paid in 1997, 1998, and 1999. Tax shields will be estimated
according to corporate structure. In the model, a“C” corporation pays federal and state taxes at the
corporate rate, an “S’ corporation or alimited liability corporation (LLC) pays taxes at the individual rate
(since EPA has no way of determining how many individuals receive earnings or those individuals' tax

rates, these rates are set to zero), and all other entities pay taxes at the individual rate.

A sample cost annualization spreadsheet is located in Appendix A of this document. Section A.3
of Appendix A details the calculations used to determine annualized costs (before and after taxes) and

present value of costs (before and after taxes).

The cost annualization model cal culates the present value of the pre- and posttax cost streams.
Then it calculates the annualized cost based on the site-specific discount rate. Thus, asin proposal, the
model will calculate four types of compliance costs for each site: present value of expenditures (pre- and
posttax) and annualized cost (pre- and posttax). The latest year for which financial datais availableis
1999, hence, the model will use 1999 dollars.

3.2.2 Facility Closure Model

EPA has developed a financial model based on facility specific data from the detailed
guestionnaire to estimate whether the additional costs of complying with the proposed regulation will
make a site unprofitable. Sites designated as unprofitable are projected to close as a result of the
regulation, leading to site-level impacts such as losses in employment and revenue. Hence, the site
financial model is also called the closure model within this report. 1n essence, this model will perform

the same type of analysis for the final rule asthe facility level model performs for the proposed rule.
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The difference is that the facility level model for the proposed rule is based on averages of aggregate
industry data, while the closure model is based on facility specific data.

In terms of perspective, the closure model focuses on individual sites. It attempts to answer the
guestion “does it make financial sense to upgrade this site?’ using data and methodology available to
corporate financial analysts. The closure model interacts with the market model (see Section 3.1.4); the
industry proportion of costs that meat processors passes through to their customers via price increasesis
derived from the market model. EPA performsits primary analysis of facility level impacts assuming
that firms can pass zero percent of costs on to customers in the form of higher prices; impacts will be
more severe under this scenario. However, unless the demand for meat products is perfectly price elastic
(or supply perfectly price inelastic), some percentage of increased production costs due to the proposed
rule will tend to be passed through to customers. Thisisthe point of interaction between the closure
model and the market model.

In contrast, the corporate financial distress model evaluates whether a company could afford to
upgrade all of its facilities (see Section 3.2.3). In other words, each model provides a different
perspective on the industry and the impacts potentially caused by the effluent limitations guidelines

requirements.

The closure model turns the question “does it make sense to upgrade this site?” into a
comparison of future facility income with and without the regulation. The closure decision is modeled

as

Post-regulatory status = Present value of future earnings
- (Present value of after-tax incremental pollution control costs
* (1-percent cost pass-through)
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The site closure model calculates the long-term effects on earnings reduced by the added pollution
control costs. If the post-regulatory status is less than zero, it does not make economic sense for the site

owner to upgrade the site. Under these circumstances, the site is projected to close.

Although simple in concept, the model incorporates numerous choices, including:

. Whether or not to include salvage value.
. Net income or cash flow as the basis of projecting future earnings.
. Time frame for consideration.

Section 3.2.2.1 reviews the choices EPA has made in these three areas for the site closure mode!.
Section 3.2.2.2 describes the data preparation and forecasting methods used in this analysis. Section

3.2.2.3 presents EPA’ s methodol ogy for determining site closure when evaluating different approaches
to estimating future earnings.

3.2.2.1 Assumptions and Choices

Salvage Value

The closure decision equation can be modified to include consideration of the salvage value of
the site. If salvage value is taken into account, that is, the post-regulatory statusis zero if the present
value of post-regulatory earnings exceeds the salvage value of the site. For the meat product industry,

EPA will not include salvage value in the site closure model. EPA made this decision for several reasons.

17 EPA assumesthat, when asiteis liquidated, it no longer operates and closure-rel ated impacts will result.
In contrast, facilities that are sold because a new owner presumably can generate a greater return are considered

transfers. Transfers cause no closure-related impacts, even if prompted by increased regulatory costs. Transfers will
not be estimated in this analysis.
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First, the market for used capital equipment appears to be limited. Having few alternative uses,
capital assets tend to be specific to the industry and have limited mobility (Anderson et al., 1998). These
assets are not viable in their current locations (otherwise the site would not be shut down), but it would

be expensive to move them to a different location.

Second, a significant percentage of salvage value may be composed of current assets. It is not
appropriate to calculate salvage value based on significant current assets because the value of cash, cash-
equivalents, and inventory is so liquid that an owner would not base along-term decision on it. That is,
an owner would not liquidate a site because it shows arelatively high cash position on the balance sheet,
and thus has a high salvage value relative to cash flow. The cash could be transferred to other corporate

operations without such a drastic step as closing down operations.

Third, excluding salvage value brings the site closure model into greater consistency with
economic modeling approaches. That is, if salvage valueis left out, a site is assumed to remain in
operation as long as its revenues meet or exceed its operating costs. Sunk (i.e., capital) costs are not

considered.

Fourth, firms often do not record the value of assets at individual facilities; this information
tendsto be tracked at the corporate level. Therefore, even with the availability of Section 308 data, EPA
frequently cannot reliably determine the salvage value of individual facilities.

Net Income Versus Cash Flow

EPA examined two ways to estimate the present value of future plant operations:

. Net income from all operations, calculated as revenues minus operating costs; selling,
general, and administrative expenses; depreciation; interest; and taxes (as these items are
recorded on the site’ s income statement).

. Cash flow, which equals net income plus depreciation.
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EPA could not collect reliable data on depreciation from the detailed survey. Therefore, EPA will use net
income as the measure of facility income. Excluding depreciation from the evaluation of facility income
may be likened to setting aside an allowance for replacement of current capital equipment when it wears

out.1®

Time Framefor Consideration

EPA will use a 16-year time period in forecasting future income. (This corresponds to the time
period used in the cost annualization model—see Appendix A.) Although it might be appropriate to use
the estimated actual lifetime of the equipment rather than the depreciation period, doing so would yield a
lower estimated annualized cost because of the greater number of years over which to spread the capital
investment. EPA prefers to use the more conservative (shorter) time frame. The first year’s data will not

be discounted, again to keep the cost annualization and forecasting projections on a consistent basis.

3.2.2.2 Present Value of Future Earnings

Adjusting Earningsto an After-Tax Basis

Depending on the corporate hierarchy of which a siteis part, the earnings reported in the survey

may have to be adjusted for taxes. A site may fall into one of several categories:

18 The trend in corporate finance appears to prefer cash flow as the appropriate basis for evaluating
investment decisions because depreciation reflects previous, rather than current, expenditures and does not actually
absorb incoming revenues. For example, Brigham and Gapenski (1997) note that in capital budgeting it iscritical to
base decisions on cash flows or the actual dollars that flow into and out of a company during the evaluation period.
The Financial Accounting Standards Board, in SFAS Nos. 105, 107 and 119, recommends using the present value of
future cash flows to identify market value (FASB, 1996). In addition, although depreciation may intuitively be
thought of as a capital replenishment allowance, in general, the value of historical capital expenditures (asreflected in
depreciation) is not areliable indication of future capital requirements to maintain operations.
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. It is part of a multi-site corporation. If so, its EBIT will be adjusted to an after-tax level
according to the taxable income of the corporation, using the appropriate corporate tax
rate.

. It is part of a multi-site organization whose income is taxed at the rate for individuals
(e.q., partnerships, sole proprietorships, etc.). If so, its EBIT will be adjusted to an after-
tax level according to the taxable income of the business entity, using the appropriate
individual tax rate.

. The siteis, or ispart of, an S corporation or LLC. If so, no adjustment will be needed.

. The site is the business entity, so the complete income statement data are supplied for the
site. If so, because net income is presented on an after-tax basis, no adjustments need to
be made.

Adjusting Earningsto After-Tax Net Income

For the first two categories (multiple facilities under the same ownership), net income will be
calculated as:

net income = [(EBIT) * (1 - (federal + state tax rates))]

where the federal and state tax rates are dependent on corporation type and income at the business entity
level. (See Section A.1 for more details.) That is, EPA will reduce operating earnings by estimated taxes.
EPA will not make a similar adjustment for interest, because interest is generally not held at the site level

and it may vary widely from company to company (while tax rates are consistent).

S corporations and LLCs (the third category) distribute income to the partners and tax is paid by
the partners at each partner’s personal tax level. (That is, the company does not pay taxes, the partners
pay taxes.) Therefore, no adjustment is needed. For the fourth category—single-site businesses—net

income will be taken directly from the survey.
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Forecasting Methods for Future Net |ncome

Site net income must be forecast over the 16-year project lifetime. All forecasting methods to be

examined for and used in the closure analysis incorporate the following assumptions and procedures:

. No growth in real terms.

. Constant 1999 dollars. Data from 1997 and 1998 are inflated using the change in the
GDP price deflator.

EPA is making the “no growth” assumption to avoid assuming that a site can grow its way out of an
economic impact associated with additional pollution control costs; essentially, EPA will assume that
sites are running at or near capacity and that significant growth is unlikely without a major capacity
addition.

EPA will examine severa different forecasting methods to address site-specific variations:

. Most recent year (1999 data) as best indicator of future net income.
. Three-year average (1997 to 1999 data after inflation to 1999 dollars).*
. Time-varying income option #1 (called “ Cycle 1), according to which net income

follows this 3-year pattern:
1999 = 1999 net income
2000 = 1998 net income
2001 = 1997 net income
2002 = 1998 net income
2003 = 1999 net income (pattern begins again)

19 EPA requested 3 years of datain the survey to mitigate the uncertainty in the analysis resulting from a
single data point. For new or newly acquired facilities, however, 1 year of datamay be all that is available for
analysis. For facilities with atrend in income, the most recent year may be the more conservative estimate of future
net income. If only 2 years of data are available, the model will calculate the average of the two values. If only 1999
data are available, that year’ s data are used.
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2004 = 1998 net income, and so forth

If the facility had a good/bad year in 1998, the result will be a good/bad year every 2
years.

. Time-varying income option #2 (called “ Cycle 2), according to which net income
follows this 3-year pattern:

1999 = 1999 net income

2000 = 1999 net income

2001 = 1998 net income

2002 = 1997 net income

2003 = 1997 net income

2004 = 1998 net income

2005 = 1999 net income (pattern begins again)
2006 = 1999 net income, and so forth

If the facility had a good/bad year in 1998, the result will be a good/bad year every three
years.

After detailed survey data become available, EPA will examine the implications of the four forecasting
methods. EPA will select three forecasting options that provide a spectrum ranging from relatively
optimistic to relatively pessimistic forecasts.

Discount Rate

The final step in estimating each site’s pre-regulatory present value is to discount the stream of
net income back to the first year in the time series. This step does not adjust the stream for inflation,
because the projections are in constant dollars. Thus, the discount rate used for discounting must be a
real discount rate, obtained by adjusting the nominal discount rate for the expected annual rate of
inflation (see Appendix A). The same site-specific real discount rate is used in both the cost

annualization and closure models.
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3.2.2.3 Projecting Site Closures As a Result of the Rule

With three forecasting methods, there are three ways to evaluate a site' s status. If a site’ s post-
regulatory status is less than zero, the site will be assigned a score of “1” for that forecasting method. A

site, then, may have a score ranging from O to 3.

Closureis the most severe impact that can occur at the site level and represents afinal,
irreversible decision in the analysis. The decision to close a site is not made lightly; the business making
the decision is aware of and concerned with the turmoil introduced into its workers' lives, community
impacts, and how the action might be interpreted by stockholders. The business will likely investigate
several business forecasts and several methods of valuing their assets. In its decision to close asite, a
corporation would weigh not only all data, assumptions, and projections of future market behavior, but
also the uncertainties associated with the projections. When a corporation examines the results of several
analyses, it islikely to find that the results are mixed. Some indicators may be negative while others
indicate that the site can weather the current difficult situation. A decision to close asiteislikely to be
made only when the weight of evidence indicates that closing the site is the appropriate path for the

company to take.

EPA will emulate corporate decision-making patterns when determining if siteswill close. A
score of 1 for asite may result from an unusual year of data. If the scoreis2 or 3, in EPA’s judgement,
the weight of the evidence indicates poor financial health. EPA believes that this scoring approach

represents a reasonable and conservative method for projecting closures.

Pre-Regulatory Conditions

The closure analysis will begin with an evaluation of the pre-regulatory status of each site.

Several conditions may lead to a site having a score of 2 or 3 under pre-regulatory conditions:



. The company does not record sufficient information at the site level for the closure
analysis to be performed.

. The company does not assign costs and revenues that reflect the site’ s true financial
health. Two important examples are cost centers and captive sites, which exist primarily
to serve other facilities under the same ownership. Captive sites may show revenues, but
the revenues are set approximately equal to the costs of the operation (cost centers have
no revenues assigned to them).

. The site already appears to be in financial trouble.

The first two conditions would exist if asite’s earnings data are held at the company level, or if
the site has been established not to show a profit, but to serve the company of which it is part. In either
case, EPA would not have sufficient information to evaluate impacts at the site level as a result of the
rule. The impact analysis would default to the company level, because that is the level at which relevant

decisions are made.

The third condition identifies a site with complete site-level financial information and no
confounding factors (i.e., it is not a captive site, a start-up site, or a cost center) to obscure the financial
condition of the site. If the site is unprofitable prior to the regulation, the company involved may decide
to closethe site. Thisislikely to occur before the rule isimplemented: the company will likely seek to
avoid additional investments in an unprofitable site. The projected closure of a site that is unprofitable

prior to aregulatory action should not be attributed to the regulation.

Estimation of Site Closures As a Result of the Rule

EPA will consider the rule to have an impact on any site that has a score of 1 or zero in the pre-
regulatory condition and a score of 2 or 3 after incurring the costs of responding to the regulation. That
is, any site that is profitable before the regulation, but not after.
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Direct Impacts

Again, closure represents afinal, irreversible decision in the analysis. EPA will therefore
estimate direct impacts from site closures as the loss of all employment, production, exports, and
revenue associated with the closed sites. Thisis an upper bound analysis; that is, it will project the most
severe effects, because it will not account for other sites increasing production or hiring workersin
response to the closure of asite. The losses will be aggregated over all sites to estimate the national

direct effect of the regulation.
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CHAPTER 4

POLLUTION CONTROL OPTIONS

4.1 EFFLUENT LIMITATIONS GUIDELINES AND STANDARDS

The Federal Water Pollution Control Act (commonly known as the Clean Water Act [CWA, 33
U.S.C. 81251 et seq.]) establishes a comprehensive program to “restore and maintain the chemical,
physical, and biological integrity of the Nation’s waters’ (8101(a)). EPA is authorized under sections
301, 304, 306, and 307 of the CWA to establish effluent limitations guidelines and pretreatment standards
of performance for industrial dischargers. The standards EPA establishes include:

. Best Practicable Control Technology Currently Available (BPT) . Required under
section 304(b)(1), these rules apply to existing industrial direct dischargers. BPT
limitations are generally based on the average of the best existing performances by plants
of various sizes, ages, and unit processes within a point source category or subcategory.

. Best Available Technology Economically Achievable (BAT). Required under section
304(b)(2), these rules control the discharge of toxic and nonconventional pollutants and
apply to existing industrial direct dischargers.

. Best Conventional Pollutant Control Technology (BCT). Required under section
304(b)(4), these rules control the discharge of conventional pollutants from existing
industrial direct dischargers.! BCT limitations must be established in light of a two-part
cost-reasonableness test. BCT replaces BAT for control of conventional pollutants.

. Pretreatment Standards for Existing Sources (PSES). Required under section 307.
Analogous to BAT controls, these rules apply to existing indirect dischargers (whose
discharges flow to publicly owned treatment works (POTWS).

. New Source Performance Standards (NSPS). Required under section 306(b), these rules
control the discharge of toxic and nonconventional pollutants and apply to new source
industrial direct dischargers.

. Pretreatment Standards for New Sources (PSNS). Required under section 307.
Analogous to NSPS controls, these rules apply to new source indirect dischargers
(whose discharges flow to POTWS).

! Conventional pollutantsinclude biochemical oxygen demand (BOD), total suspended solids (TSS), fecal
coliform, pH, and oil and grease.

4-1



EPA is proposing effluent limitations guidelines and pretreatment standards for the meat products
industry in this rulemaking effort.

4.2 TECHNOLOGY OPTIONS

EPA does not mandate technol ogies when establishing effluent limitations guidelines and
pretreatment standards. However, EPA evaluates various technology optionsin order to base the
limitations on demonstrated technologies and to evaluate the economic impact of the cost of those
technol ogies on the regulated industry. This section briefly describes the pollution control options
evaluated for each subcategory within the meat products industry. The Development Document (U.S.
EPA, 2002) provides a detailed description of the meat products industry subcategories and pollution

control options for each subcategory.

Table 4-1 summarizes the technology options considered for each meat products industry
subcategory. The first column indicates the option number that appears in the cost and impact tablesin
Chapters 5 through 9. The second column identifies contains a brief description of the technology

option.

In assessing costing technologies, EPA distinguished between direct and indirect discharging
facilities. All direct dischargersin the industry were costed for four sets of technology options
regardless of meat type (i.e., red meat or poultry) or processing stage (i.e., slaughter, further processing,
rendering), except for poultry processors, who were costed for a technology option incremental to
option 4 (BAT 5). Similarly, al indirect dischargers were costed for four technology options regardless
of subcategory. However, indirect dischargers were costed for a different set of technologies than were
direct discharging facilities. In general, wastewater treatment technology options for direct dischargers
included lagoons and ultra-violet disinfection; indirect dischargers were costed instead for equalization

tanks. That isthe primary distinction between technologies for direct and indirect dischargers.

For both direct and indirect discharging facilities, the treatment train costed in the higher
numbered options builds upon the set of technologies costed for the first option. Thus, under BAT 1,

direct dischargers were costed for: preliminary treatment, dissolved air flotation, lagoon, and ultra-violet
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Table 4-1

Meat Products Industry Treatment Technology Options

(nonsmall facilities)

Option Treatment Unit
Direct Dischargers
BAT 1 Preliminary Treatment, Dissolved Air Flotation, Lagoon, Ultra-Violet

Disinfection

BAT 1
(small facilities)

Preliminary Treatment, Dissolved Air Flotation, Lagoon, Ultra-Violet
Disinfection, Drying Beds

Preliminary Treatment, Dissolved Air Flotation, Lagoon, Nitrification -

BAT 2 Suspended Growth, Ultra-Violet Disinfection, Drying Beds

Preliminary Treatment, Dissolved Air Flotation, Lagoon, Biological Nitrogen
BAT 3 Removal, Ultra-Violet Disinfection, Drying Beds

Preliminary Treatment, Dissolved Air Flotation, Lagoon, Biological Nutrient
BAT 4 Removal - 3/5 Stage, Ultra-Violet Disinfection, Drying Beds
BAT 5 Preliminary Treatment, Dissolved Air Flotation, Lagoon, Biological Nutrient

(poultry only) Removal - 3/5 Stage, Filtration, Ultra-Violet Disinfection, Drying Beds
Indirect Dischargers

PSES 1 Preliminary Treatment, Dissolved Air Flotation, Equalization

Preliminary Treatment, Dissolved Air Flotation, Equalization, Nitrification -
PSES 2 Suspended Growth, Drying Beds

Preliminary Treatment, Dissolved Air Flotation, Equalization, Biological
PSES 3 Nitrogen Removal, Drying Beds

Preliminary Treatment, Dissolved Air Flotation, Equalization, Biological
PSES 4 Nutrient Removal - 3/5 Stage, Drying Beds

Changes between technology optionsindicated by italics.




disinfection.?®* These components are also included in BAT options 2 through 5. BAT 2, 3, and 4 are
distinguished by a single component: BAT 2 utilizes nitrification (suspended growth technology), BAT 3
replaces nitrification with biological nitrogen removal technology, and BAT 4 replaces nitrogen removal
with biological nutrient removal (3/5 stage). BAT 5, which only applies to poultry processors, adds

filtration to nutrient removal.

Similarly, under PSES 1, indirect dischargers were costed for: preliminary treatment, dissolved
air flotation, and equalization. These components are also included in PSES options 2 through 4. PSES
2 adds drying beds to the costed treatment train, which then become components of PSES 3 and 4.
PSES 2, 3, and 4 are thus distinguished by a single component: PSES 2 utilizes nitrification (suspended
growth technology), PSES 3 replaces nitrification with biological nitrogen removal technology, and
PSES 4 replaces nitrogen removal with biological nutrient removal (3/5 stage).

Table 4-2 summarizes the technology options proposed for direct discharging facilitiesin each
meat products industry subcategory. Note that in all subcategories, EPA is proposing different standards

for small facilities than for nonsmall facilities. EPA defines small facilities as;

. Subcategory A through D: facilities that slaughter less than 50 million pounds (live
weight kill) per year;

. Subcategory E through |: facilities that produce less than 50 million pounds of finished
product per year. Because Subcategory E (small processors) is defined as facilities that
produce less than 6,000 pounds of finished product per day, all facilitiesin Subcategory
E are by definition small;

. Subcategory J: facilities that render less than 10 million pounds of raw material per year;

. Subcategory K: facilities that slaughter less than 10 million pounds per year;

. Subcategory L: facilities that produce less than 7,000 pounds of finished product per
day.

In general, EPA is excluding small facilities in subcategories A though Jfrom the revised standards, and
is setting less stringent standards for subcategories K and L. EPA is not currently proposing any changes

to pretreatment standards for indirect dischargersin any subcategory.

2BAT 1 for small model facilities includes drying beds in the costed treatment train; drying beds also
included in BAT 2 through 5 for nonsmall facilities.

3 Note that EPA’s survey resultsindicate that all potentially affected nonsmall direct dischargers have the
BAT option 1 treatment technologies in place.
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Table 4-2
Technology Options for Meat Products Industry Subcategories

Selected Option
for Subcategory | Subcategory | Subcategory | Subcategory | Subcategory
Final Rule A-D E-I J K L
BAT 1 BPT, BCT, BPT, BCT,
(small fecilities) BAT, NSPS* | BAT, NSPS°
BPT, BCT,
BAT 2 BPT, BCT? BPT, BCT? BAT, NSPS®
BPT, BCT, BPT, BCT,
BAT 3 BAT, NSPS! | BAT, NSPS? BAT, NSPS* | BAT, NSPS°
BAT 4
BAT 5

For Subcategory A though D, EPA excludes small facilities (those that slaughter less than 50 million pounds live
weight kill per year) from the proposed revisions to the effluent guidelines.

2 For Subcategory E though |, EPA excludes small facilities (those that produce |ess than 50 million pounds of
finished product per year) from the proposed revisions to the effluent guidelines. Notethat all facilitiesin
Subcategory E (those that produce less than 6,000 pounds of finished product per day) are therefore excluded by
definition from the revised effluent guidelines.

3 For Subcategory J, EPA excludes small facilities (those that render less than 10 million pounds of raw product per
year) from the proposed revisions to the effluent guidelines.

“ The selected option for small facilitiesin Subcategory K (facilities that Slaughter up to 10 million pounds per year)
isBAT 1for BPT, BCT, BAT, and NSPS.

5 The selected option for small facilitiesin Subcategory L (facilities that produce up to 7,000 pounds of finished
product per day), isBAT 1for BPT, BCT, BAT, and NSPS.
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CHAPTER S

ECONOMIC IMPACTS

This chapter presents the projected economic impacts resulting from the costs of complying with
the proposed effluent limitations and guidelines (ELG) on the meat products industry. The impacts are
estimated using the methodology outlined in Chapter 3. Impacts are estimated from the smallest scale to
industry-wide impacts, i.e., in the following order — facility level, corporate level, market level, and
national level. Impacts presented in this chapter are for medium, large, and very large model facilities
combined. Because small model facilities are almost without exception small business owned facilities,

impacts for small model facilities are presented in Chapter 6.

For each of the four facility level analyses, impacts are presented at atwo-tier level, by:

. 40 CFR 432 subcategory (hereafter, subcategory), and

. meat type and process class (hereafter, class, see Section 2.4 for more detail).

In addition, EPA presents arange of impacts. EPA first estimated the incremental compliance costs of
purchasing new equipment to match the technology train used as a basis for analyzing an option; costs are
incremental in that facilities are costed only for additions to current treatment in place necessary to match

the technology train.

However, EPA determined that it may be possible for some establishments to upgrade (or retrofit)
current treatment in place to meet the specified technology train at lower cost than if they purchase new
equipment. For example, afacility that currently owns a nitrification system (specified for option 2) can be
retrofitted to become a nitrification and denitrification system, which will meet the requirements of option 3
(see Development Document, Section 4.6.4 for details). EPA only estimated retrofit costs for options 3 and
4. For the remainder of Chapter 5, EPA will present, where applicable, the costs (and associated impacts)

! No small facility impacts are included in the analyses presented in Chapter 5. As documented in
Chapter 6, EPA estimates that atotal of four small facilities in Subcategory L are potentially affected by the
proposed rule. EPA projects that these four facilities will incur posttax annualized compliance costs of $2,600
(%700 per facility) and that none of these facilities should close as aresult of the proposed rule.
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of purchasing new equipment as an upper-bound estimate, and the upgrade or retrofit costs that will meet

the same requirements as a lower-bound estimate.

The facility level analysisis discussed in Sections 5.1 through 5.4. Section 5.1 presents total and
average facility compliance costs for the industry. Section 5.2 discusses projected facility level incremental
closure and employment impacts. Section 5.3 reports facility nonclosure impacts and Section 5.4
completes the facility level impact analysis with afinancia ratio analysis. Section 5.5 discusses financia
distress at the corporate or business entity level. Market level and international trade impacts are presented
in Section 5.6. EPA examines secondary and indirect employment and output impacts in Section 5.7. EPA
estimates new sources in the meat products industry in Section 5.8. Finally, EPA summarizes impacts
under the proposed optionsin Section 5.9.

The economic analysis is based on awide variety of sources including the screener survey and
publicly available data. However, the facility counts in each class and subcategory are based on estimates
derived from the dtratified random sampling procedure used to determine survey recipients. Sixty-five
facilities were specifically selected to receive surveys (“certainty facilities’). Information on these 65
certainty facilities was not available in time to complete subcategorization and analysis of these facilities
because information on these facilities was collected in the detailed survey and it could not be processed as
quickly as the screener survey. Therefore, to project potential impacts to these 65 certainty facilities, EPA
totaled impacts by subcategory (or class) and discharge type, then inflated these impacts by 8 percent.
EPA isthusimplicitly assuming that the 65 certainty facilities are similar to the modd facilities used in the
remainder of the analysis, and impacts are therefore proportionate to impacts projected for other facilities.
However, EPA could not identify the subcategories or classes in which these impacts may occur in time to

include precise estimates for all aspects of the analysis.

51 TOTAL AND AVERAGE COMPLIANCE COSTS

In order to estimate impacts, EPA calculated total and average facility compliance costsin 1999

dollars by subcategory, meat type and process class, discharge type, and technology option. The

compliance costs include estimated capital costs, annual operating and maintenance costs, pretax
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annualized, and posttax annualized compliance costs. The annualized costs are anal ogous to a mortgage
payment that spreads the one-time investment of a home over a series of constant monthly payments. They
are calculated as the equal annual payments of an annuity that has the same present value as the stream of
cash outflow over the project life and includes the opportunity cost of money or interest (see Section 3.1.1

for more detail).

In genera, estimated annualized compliance costs for direct dischargers consistently increase with
the technology option. Also, al direct discharging facilities have sufficient trestment in place to meet the
requirements of BAT 1, and therefore costs for BAT 1 are zero for all classes. For indirect dischargers,
PSES 2 has the highest cost per facility in several classes, and PSES 3 is estimated to have lower costs
than either PSES 2 or PSES 4. Within each subcategory, generally, indirect dischargers incur higher

compliance costs than direct dischargers on a per facility basis for equivalent technology options.

511 Total and Average Compliance Costs by Subcategory

5.1.1.1 Upper-Bound Costs

Table 5-1 presents total and annual compliance costs by subcategory, discharge type, and
technology option. Asthe table shows, for the direct dischargers, total posttax annualized compliance costs
range from alow of $0.2 million under BAT 2 for Subcategory E through I, to a high of $72 million under
BAT 4 for Subcategory A through D. Estimated average posttax annualized costs range from $11,000 per
facility under BAT 2 in Subcategory L, to $1.1 million under BAT 4 for Subcategory A through D. Under
the proposed option, BAT 2 for Subcategory Jand BAT 3 for all other subcategories, average posttax

annualized costs per facility are asfollows:

. Subcategory A through D: $550,000
. Subcategory E through I: $22,000
. Subcategory J: $14,500
. Subcategory K: $335,000
. Subcategory L: $120,000
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Table5-1

Total and Average Upper-Bound Costs
40 CFR 432 Subcategories

TOTAL AVERAGE
Number
of Pretax Posttax Pretax Posttax
Facilities |Option Capital Costs| O&M Costs Annualized Annualized| Capital Costs| O&M Costs Annualized Annualized
Subcategory A through D
66 BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $8,246,826 $8,341,357 $9,196,724 $5,494,885 $124,952 $126,384 $139,344 $83,256
BAT3 $274,636,709|  $26,093,418|  $55,110,687|  $36,314,715 $4,161,162 $395,355 $835,010 $550,223
BAT4 $567,299,659|  $49,288,019] $109,236,897|  $72,333,508 $8,595,449 $746,788 $1,655,105 $1,095,962
60 PSES1 $32,125,587 $3,134,010 $6,528,128 $4,295,462 $535,426 $52,234 $108,802 $71,591
PSES2 $624,536,780|  $74,314,195| $140,269,188|  $91,307,635]  $10,408,946 $1,238,570 $2,337,820 $1,521,794
PSES3 $460,188,220|  $40,491,298|  $89,120,196|  $58,965,506 $7,669,804 $674,855 $1,485,337 $982,758
PSEA4 $602,773,174|  $47,996,617| $111,703,367| $74,297,961|  $10,046,220 $799,944 $1,861,723 $1,238,299
Subcategory E through |
19 BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $151,167 $358,916 $374,160 $221,466 $7,935 $18,841 $19,641 $11,626
BAT3 $2,466,851 $380,659 $640,990 $414,948 $129,494 $19,982 $33,648 $21,782
BAT4 $32,064,579 $3,104,328 $6,492,050 $4,282,839 $1,683,180 $162,957 $340,790 $224,821
234  |PSES1 $61,732,331|  $10,888,392|  $17,400,228|  $11,127,499 $263,622 $46,498 $74,306 $47,519
PSES2 $388,978,549|  $53,466,015|  $94,529,413|  $61,369,561 $1,661,095 $228,321 $403,679 $262,073
PSES3 $360,164,620|  $39,439,013| $77,481,871|  $50,875,028 $1,538,048 $168,420 $330,879 $217,257
PSEA4 $529,275,394|  $46,103,239] $102,033,687|  $67,840,206 $2,260,219 $196,879 $435,725 $289,705
Subcategory J
21 BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $0 $512,217 $511,135 $303,614 $0 $24,391 $24,340 $14,458
BAT3 $24,235,794 $2,813,796 $5,373,396 $3,547,442 $1,154,085 $133,990 $255,876 $168,926
BAT4 $27,388,270 $2,949,043 $5,842,070 $3,872,096 $1,304,203 $140,431 $278,194 $184,386
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Table 5-1 (cont.)
Total and Average Upper-Bound Costs
40 CFR 432 Subcategories

TOTAL AVERAGE
Number
of Pretax Posttax Pretax Posttax
Facilities |Option Capital Costs| O&M Costs Annualized Annualized| Capital Costs| O&M Costs Annualized Annualized
75 PSES1 $3,497,420 $862,033 $1,230,440 $782,204 $46,632 $11,494 $16,406 $10,429
PSES2 $82,708,839|  $12,803,252]  $21,531,566|  $14,003,452 $1,102,785 $170,710 $287,088 $186,713
PSES3 $121,046,542|  $13,057,455| $25,843571| $17,127,366 $1,613,954 $174,099 $344,581 $228,365
PSEA4 $130,924,926|  $13,224,592]  $27,056,058|  $17,992,542 $1,745,666 $176,328 $360,747 $239,901
Subcategory K
88 BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $1,484,907 $4,319,010 $4,467,074 $2,633,176 $16,874 $49,080 $50,762 $29,922
BAT3 $221,276,114|  $21,409,816| $44,788,353|  $29,500,825 $2,514,501 $243,293 $508,959 $335,237
BAT4 $292,840,006]  $25,768,368|  $56,713,282|  $37,545,775 $3,327,727 $292,822 $644,469 $426,657
BATS5 $327,080,644|  $26,630,326]  $61,198,053|  $40,681,300 $3,716,826 $302,617 $695,432 $462,287
138  |PSES1 $42,407,911 $5,560,401]  $10,037,855 $6,499,979 $307,304 $40,293 $72,738 $47,101
PSES2 $771,398,217|  $93,495,543| $174,956,419| $113,790,293 $5,589,842 $677,504 $1,267,800 $824,567
PSES3 $637,073,223|  $55,838,473| $123,159,578|  $81,513,370 $4,616,473 $404,627 $892,461 $590,677
PSEA $670,720,969|  $55,543,183| $126,426,783]  $83,927,632 $4,860,297 $402,487 $916,136 $608,171
Subcategory L
15 BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $154,729 $263,420 $279,242 $167,488 $10,350 $17,620 $18,678 $11,203
BAT3 $12,148,868 $1,446,099 $2,729,095 $1,793,953 $812,633 $96,729 $182,548 $119,997
BAT4 $19,180,890 $1,978,115 $4,004,380 $2,652,967 $1,283,003 $132,315 $267,851 $177,456
13* |BATS $17,719,557 $1,695,960 $3,568,128 $2,371,868 $1,363,043 $130,458 $274,471 $182,451
208  |PSES1 $50,931,088 $8,752,574|  $14,125,528 $9,118,799 $245,061 $42,114 $67,967 $43,876
PSES2 $375,177,189|  $57,932,593|  $97,525576|  $63,254,471 $1,805,212 $278,750 $469,256 $304,357
PSES3 $319,733,512|  $35,269,247|  $69,040,972|  $45,583,767 $1,538,438 $169,702 $332,199 $219,332
PSEA $444,047,365|  $40,216,343|  $87,137,188|  $58,144,408 $2,136,589 $193,506 $419,271 $279,769
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Table 5-1 (cont.)
Total and Average Upper-Bound Costs
40 CFR 432 Subcategories

TOTAL AVERAGE
Number
of Pretax Posttax Pretax Posttax
Facilities |Option Capital Costs| O&M Costs Annualized Annualized| Capital Costs| O&M Costs Annualized Annualized
Total Costs Excluding 65 Certainty Facilities
209 |BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $10,037,629]  $13,794,920]  $14,828,336 $8,820,629 $48,027 $66,004 $70,949 $42,204
BAT3 $534,764,336|  $52,143,788| $108,642,520|  $71,571,883 $2,558,681 $249,492 $519,821 $342,449
BAT4 $938,773,404|  $83,087,873| $182,288,680| $120,687,185 $4,491,739 $397,550 $872,195 $577,451
101* |BATS $344,800,201|  $28,326,286]  $64,766,180|  $43,053,168 $3,413,863 $280,458 $641,249 $426,269
715 |PSES1 $190,694,337|  $29,197,410] $49,322,180|  $31,823,943 $266,705 $40,836 $68,982 $44,509
PSES2 | $2,242,799,574| $292,011,598| $528,812,162| $343,725,412 $3,136,783 $408,408 $739,597 $480,735)
PSES3 | $1,898,206,117| $184,095,486| $384,646,188| $254,065,036 $2,654,834 $257,476 $537,967 $355,336
PSEA | $2,377,741,828| $203,083,974| $454,357,082| $302,202,748 $3,325,513 $284,034 $635,464 $422,661
Total Costs Including 65 Certainty Facilities
226 |BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $10,840,639]  $14,898,514|  $16,014,603 $9,526,279 $47,967 $65,923 $70,861 $42,152
BAT3 $577,545,483|  $56,315,291| $117,333,922| $77,297,634 $2,555,511 $249,183 $519,177 $342,025,
BAT4 | $1,013,875276]  $89,734,903| $196,871,775| $130,342,159 $4,486,174 $397,057 $871,114 $576,735
BATS5 $372,384,217|  $30,592,389]  $69,947,475|  $46,497,421 $1,647,718 $135,365 $309,502 $205,741
772 |PSES1 $205,949,884|  $31,533,203|  $53,267,954|  $34,369,859 $266,774 $40,846 $69,000 $44,521
PSES2 | $2,422,223,540| $315,372,526| $571,117,135| $371,223,445 $3,137,595 $408,514 $739,789 $480,859
PSES3 | $2,050,062,606] $198,823,125] $415,417,883| $274,390,239 $2,655,522 $257,543 $538,106 $355,428
PSEA | $2,567,961,174| $219,330,692| $490,705,649| $326,378,968 $3,326,375 $284,107 $635,629 $422,771

1 Option BAT 5isonly found in Poultry operations. Subcategory L includes poultry further operations and mixed further operations. The count for BAT 5 is for poultry further
operations only and hence, the number of facilities is smaller than for other BAT options.
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Among the indirect dischargers, PSES 1 under Subcategory J has the lowest total posttax

annualized compliance cost at $0.8 million, while PSES 2 under Subcategory K has the highest cost at

$114 million. The range for average posttax annualized cost is from $10,000 for PSES 1 under

Subcategory Jto $1.5 million under PSES 2 for Subcategory A through D. EPA has chosen not to propose

any options for indirect dischargers.

5.1.1.2 Upgrade Costs

Table 5-2 presents total and annual upgrade compliance costs by subcategory, discharge type, and

technology option. For the direct dischargers, average posttax annualized costs for upgrading range from

$16,000 per facility under BAT 3 in Subcategory E through I, to $600,000 under BAT 4 for Subcategory

A through D. The lower end of the retrofit cost range is not much different than the lower end of the upper-

bound cost range. However, at the top of the range, retrofit costs are about 45 percent lower than the

comparable upper-bound costs. For the proposed direct discharger options, average posttax annualized

upgrade costs per facility are as follows:

Subcategory A through D: $374,000
68 percent of upper-bound costs

Subcategory E through I: $16,000
73 percent of upper-bound costs

Subcategory J: $14,500
100 percent of upper-bound costs

Subcategory K: $229,000
68 percent of upper-bound costs

Subcategory L: $85,000
71 percent of upper-bound costs

In general, except for Subcategory Jfor which retrofit costs were not estimated under option 2, retrofit

costs are 27 to 32 percent lower than the upper-bound costs presented in Section 5.1.1.1.

5-7



Table5-2

Total and Average Retrofit Costs
40 CFR 432 Subcategories

TOTAL AVERAGE
Number
of Pretax Posttax Pretax Posttax
Facilities|Option Capital Costs| O&M Costs Annualized Annualized| Capital Costs| O&M Costs Annualized Annualized
Subcategory A through D
66 |BAT1 NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA
BAT3 $123,586,518 $26,093,418 $39,120,869 $24,705,496 $1,872,523 $395,355 $592,740 $374,326
BAT4 $178,513,861 $49,288,019 $68,080,947 $42,449,366 $2,704,755 $746,788 $1,031,530 $643,172
60 |PSES1 NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA
PSES3 $374,210,631 $40,491,298 $80,018,811 $52,357,553 $6,236,844 $674,855 $1,333,647 $872,626
PSEA4 $473,484,033 $47,996,617 $98,017,122 $64,361,225 $7,891,401 $799,944 $1,633,619 $1,072,687
Subcategory E through |
19 |BAT1 NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA
BAT3 $1,110,083 $380,659 $497,365 $309,922 $58,272 $19,982 $26,108 $16,269
BAT4 $1,603,454 $3,104,328 $3,267,507 $1,938,441 $84,171 $162,957 $171,523 $101,755
234 |PSES1 NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA
PSES3 $356,436,194|  $39,439,013 $77,087,189 $50,588,473 $1,522,126 $168,420 $329,193 $216,033
PSEA $526,021,835|  $46,103,239| $101,689,273 $67,590,148 $2,246,325 $196,879 $434,254 $288,637
Subcategory J
21  |BAT1 NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA
BAT3 $10,906,107 $2,813,796 $3,962,346 $2,513,674 $519,338 $133,990 $188,683 $119,699
BAT4 $15,753,267 $2,949,043 $4,610,416 $2,969,757 $750,156 $140,431 $219,544 $141,417||
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Table 5-2 (cont.)
Total and Average Retrofit Costs
40 CFR 432 Subcategories

TOTAL AVERAGE
Number
of Pretax Posttax Pretax Posttax
Facilities|Option Capital Costs| O&M Costs Annualized Annualized| Capital Costs| O&M Costs Annualized Annualized
75 |PSES1 NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA
PSES3 $78,857,861 $13,057,455 $21,377,577 $13,855,472 $1,051,438 $174,099 $285,034 $184,740
PSEA $92,106,957 $13,224,592 $22,946,879 $14,982,060 $1,228,093 $176,328 $305,958 $199,761
Subcategory K
88 |BAT1 NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA
BAT3 $99,574,251 $21,409,816 $31,905,280 $20,143,296 $1,131,526 $243,293 $362,560 $228,901
BAT4 $143,829,474|  $25,768,368 $40,939,378 $26,088,491 $1,634,426 $292,822 $465,220 $296,460
BATS5 NA NA NA NA NA NA NA NA
138 |PSES1 NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA
PSES3 $575,708,468 $55,838,473| $116,663,649 $76,797,077 $4,171,800 $404,627 $845,389 $556,501
PSEA $625,628,026 $55,543,183|  $121,653,350 $80,461,937 $4,533,536 $402,487 $881,546 $583,058
Subcategory L
15 |BAT1 NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA
BAT3 $5,466,991 $1,446,099 $2,021,767 $1,276,874 $365,685 $96,729 $135,235 $85,410
BAT4 $7,896,763 $1,978,115 $2,809,869 $1,779,422 $528,212 $132,315 $187,951 $119,025
13* |BATS NA NA NA NA NA NA NA NA
208 |PSES1 NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA
PSES3 $316,967,008 $35,269,247 $68,748,116 $45,371,142 $1,525,126 $169,702 $330,790 $218,309
PSEA4 $442,131,680,  $40,216,343 $86,934,399 $57,997,174 $2,127,372 $193,506 $418,296 $279,061||
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Table 5-2 (cont.)
Total and Average Retrofit Costs
40 CFR 432 Subcategories

TOTAL AVERAGE
Number
of Pretax Posttax Pretax Posttax
Facilities|Option Capital Costs| O&M Costs Annualized Annualized| Capital Costs| O&M Costs Annualized Annualized
Total Costs Excluding 65 Certainty Facilities
209 |BAT1 NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA
BAT3 $240,643,950,  $52,143,788 $77,507,628 $48,949,261 $1,151,406 $249,492 $370,850 $234,207
BAT4 $347,596,819 $83,087,873| $119,708,118 $75,225,477 $1,663,143 $397,550 $572,766 $359,931
101 |BAT5S NA NA NA NA NA NA NA NA
715 |PSES1 NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA
PSES3 | $1,702,180,162| $184,095,486| $363,895,342| $238,969,718 $2,380,672 $257,476 $508,945 $334,223
PSEA | $2,159,372,531| $203,083,974| $431,241,022| $285,392,544 $3,020,101 $284,034 $603,134 $399,150
Total Costs Including 65 Certainty Facilities
226 |BAT1 NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA
BAT3 $259,895,466 $56,315,291 $83,708,238 $52,865,202 $1,149,980 $249,183 $370,390 $233,917
BAT4 $375,404,565|  $89,734,903| $129,284,767 $81,243,516 $1,661,082 $397,057 $572,056 $359,485)
BATS5 NA NA NA NA NA NA NA NA
772 |PSES1 NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA
PSES3 | $1,838,354,575| $198,823,125| $393,006,969| $258,087,295 $2,381,288 $257,543 $509,076 $334,310
PSEA | $2,332,122,333| $219,330,692| $465,740,304| $308,223,948 $3,020,884 $284,107 $603,291 $399,254

operations only and hence, the number of facilities is smaller than for other BAT options.
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Among indirect dischargers, the average facility posttax annualized costs for upgrading range from
$185,000 for PSES 3 under Subcategory Jto $1.1 million under PSES 4 for Subcategory A through D.

5.1.2 Total and Average Compliance Costs by Class

5.1.2.1 Upper-Bound Costs

Table 5-3 presents total and average compliance costs by meat type and process class, discharge

type, and technology option. For the 12 direct discharging classes:

. BAT 4 isthe highest cost option (posttax annualized costs) in seven classes:
— red mest first processing;
— red meat further processing;
— red meat first processing and rendering;
— red meat further processing and rendering;
— red meat first processing, further processing, and rendering;
— mixed further processing;
— rendering.

. BAT 5 isthe highest cost option (posttax annualized costs) in five classes (there isno BAT
5 option for the red meat classes):
— poultry first processing;
— poultry further processing;
— poultry first and further processing;
— poultry first processing and rendering;
— poultry first processing, further processing, and rendering.

For the 13 indirect discharging meat type and process classes:

. PSES 2 isthe highest cost option (posttax annualized costs) in nine classes:
— red mest first and further processing;
— red meat first processing and rendering;
— red meat further processing and rendering;
— poultry first processing;
— poultry further processing;
— poultry first and further processing;
— poultry first processing and rendering;
— poultry further processing and rendering;
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Table5-3

Total and Average Upper-Bound Costs
Meat Type and Process Classes

TOTAL AVERAGE
Number
of Pretax Posttax Pretax Posttax
Facilities|Option Capital Costs| O&M Costs Annualized Annualized| Capital Costs| O&M Costs Annualized Annualized
Red Meat First Processing (Subcategory A - D)
6 BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $0 $0 $0 $0 $0 $0 $0 s
BAT3 $0 $68,389 $68,245 $40,537 $0 $11,398 $11,374 $6,756]
BAT4 $4,805,019 $600,155 $1,107,535 $728,387 $800,837 $100,026 $184,589 $121,398||
Red Meat Further Processing (Subcategory E - I) ||
12 [BATL $0 $0 $0 $0 $0 $0 $0 30|
BAT2 $45,683 $95,879 $100,512 $59,386 $3,807 $7,990 $8,376 $4,949
BAT3 $247,412 $84,983 $110,994 $68,540 $20,618 $7,082 $9,249 $5,712
BAT4 $12,693,792 $1,374,783 $2,715,614 $1,776,780 $1,057,816 $114,565 $226,301 $148,065
168 |PSES1 $39,599,365 $8,001,879 $12,176,869 $7,706,701 $235,711 $47,630 $72,481 $45,873
PSES2 $206,835,648 $26,194,735 $48,034,529 $31,162,111 $1,231,165 $155,921 $285,920 $185,489
PSES3 $205,401,202 $24,303,150 $45,995,094 $29,949,512 $1,222,626 $144,662 $273,780 $178,271
PSEA $289,011,365|  $28,015,273 $58,550,149 $38,538,813 $1,720,306 $166,758 $348,513 $229,398
Red Meat First and Further Processing (Subcategory A - D)
28 |PSES1 $7,674,552 $998,181 $1,808,482 $1,171,547 $274,091 $35,649 $64,589 $41,841
PSES2 $109,691,736 $17,407,204 $28,982,138 $18,574,875 $3,917,562 $621,686 $1,035,076 $663,388
PSES3 $105,932,768 $9,853,671 $21,046,647 $13,884,029 $3,783,313 $351,917 $751,666 $495,858
PSEA4 $110,184,632 $9,662,992 $21,306,463 $14,099,692 $3,935,165 $345,107 $760,945 $503,560
Red Meat First Processing and Rendering (Subcategory A - D)
36 |BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $6,252,839 $4,379,159 $5,031,818 $3,032,598 $173,690 $121,643 $139,773 $84,239||
BAT3 $269,463,940,  $24,631,985 $53,104,765 $35,064,797 $7,485,109 $684,222 $1,475,132 $974,022||
BAT4 $312,997,176 $27,564,305 $60,639,216 $40,119,474 $8,694,366 $765,675 $1,684,423 $1,114,430||
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Table 5-3 (cont.)
Total and Average Upper-Bound Costs
Meat Type and Process Classes

TOTAL AVERAGE
Number
of Pretax Posttax Pretax Posttax
Facilities|Option Capital Costs| O&M Costs Annualized Annualized| Capital Costs| O&M Costs Annualized Annualized
15 |PSES1 $9,946,909 $968,639 $2,019,549 $1,328,977 $663,127 $64,576 $134,637 $88,598
PSES2 $311,479,620,  $29,063,331 $61,974,430 $40,876,422 $20,765,308 $1,937,555 $4,131,629 $2,725,095
PSES3 $210,194,072 $17,629,646 $39,843,050 $26,428,784 $14,012,938 $1,175,310 $2,656,203 $1,761,919
PSEA $211,683,958 $16,790,708 $39,163,601 $26,054,387 $14,112,264 $1,119,381 $2,610,907 $1,736,959
Red Meat Further Processing and Rendering (Subcategory E - 1)
4 BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $86,867 $195,813 $204,595 $120,790 $21,717 $48,953 $51,149 $30,197
BAT3 $263,930 $79,640 $107,411 $66,696 $65,983 $19,910 $26,853 $16,674
BAT4 $13,428,162 $1,206,290 $2,625,215 $1,735,029 $3,357,041 $301,573 $656,304 $433,757
7 PSES1 $3,588,406 $417,189 $796,168 $518,917 $512,629 $59,598 $113,738 $74,131
PSES2 $37,076,732 $5,762,126 $9,674,808 $6,207,567 $5,296,676 $823,161 $1,382,115 $886,795
PSES3 $30,127,418 $2,774,500 $5,957,856 $3,932,379 $4,303,917 $396,357 $851,122 $561,768
PSEA4 $34,521,628 $2,955,317 $6,603,452 $4,375,477 $4,931,661 $422,188 $943,350 $625,068
Red Meat First Processing, Further Processing, and Rendering (Subcategory A - D)
24  |BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $1,993,987 $3,962,198 $4,164,906 $2,462,286 $83,083 $165,092 $173,538 $102,595
BAT3 $5,172,769 $1,393,044 $1,937,678 $1,209,381 $215,532 $58,044 $80,737 $50,391
BAT4 $249,497,464|  $21,123,559 $47,490,147 $31,485,647 $10,395,728 $880,148 $1,978,756 $1,311,902
17  |PSES1 $14,504,126 $1,167,190 $2,700,097 $1,794,938 $853,184 $68,658 $158,829 $105,585
PSES2 $203,365,424|  $27,843,660 $49,312,621 $31,856,339 $11,962,672 $1,637,862 $2,900,742 $1,873,902
PSES3 $144,061,380,  $13,007,981 $28,230,498 $18,652,693 $8,474,199 $765,175 $1,660,618 $1,097,217
PSEA $280,904,584|  $21,542,917 $51,233,303 $34,143,882 $16,523,799 $1,267,230 $3,013,724 $2,008,464
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Table 5-3 (cont.)
Total and Average Upper-Bound Costs
Meat Type and Process Classes

TOTAL AVERAGE
Number
of Pretax Posttax Pretax Posttax
Facilities|Option Capital Costs| O&M Costs Annualized Annualized| Capital Costs| O&M Costs Annualized Annualized
Poultry First Processing (Subcategory K)
49 |BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $0 $1,601,603 $1,598,219 $933,360 $0 $32,686 $32,617 $19,048
BAT3 $97,162,006 $9,435,462 $19,700,869 $12,966,219 $1,982,898 $192,560 $402,059 $264,617
BAT4 $130,989,236 $11,432,437 $25,274,496 $16,729,838 $2,673,250 $233,315 $515,806 $341,425
BATS5 $146,285,848 $11,991,237 $27,451,379 $18,231,135 $2,985,425 $244,719 $560,232 $372,064
92 |PSESL $33,447,312 $4,230,148 $7,761,865 $5,035,837 $363,558 $45,980 $84,368 $54,737
PSES2 $406,506,200  $44,725,586 $87,662,886 $57,307,284 $4,418,546 $486,148 $952,857 $622,905)
PSES3 $351,742,064|  $30,821,401 $67,990,873 $44,995,404 $3,823,283 $335,015 $739,031 $489,080
PSEA4 $376,110,848 $31,078,478 $70,827,029 $47,018,124 $4,088,161 $337,810 $769,859 $511,067
Poultry Further Processing (Subcategory L)
13 |BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $142,827 $220,440 $235,094 $141,089 $10,987 $16,957 $18,084 $10,853
BAT3 $10,898,624 $1,307,978 $2,458,917 $1,615,121 $838,356 $100,614 $189,147 $124,240
BAT4 $15,381,507 $1,643,575 $3,268,353 $2,160,013 $1,183,193 $126,429 $251,412 $166,155
BATS5 $17,719,557 $1,695,960 $3,568,128 $2,371,868 $1,363,043 $130,458 $274,471 $182,451
155 |PSES1 $36,434,378 $6,769,999 $10,612,554 $6,825,233 $235,061 $43,677 $68,468 $44,034
PSES2 $236,758,364|  $37,249,453 $62,233,441 $40,360,737 $1,527,473 $240,319 $401,506 $260,392
PSES3 $201,922,369 $23,615,045 $44,940,181 $29,603,100 $1,302,725 $152,355 $289,937 $190,988
PSEA $271,880,434|  $26,775,209 $55,499,265 $36,890,941 $1,754,067 $172,743 $358,060 $238,006
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Table 5-3 (cont.)
Total and Average Upper-Bound Costs
Meat Type and Process Classes

TOTAL AVERAGE
Number
of Pretax Posttax Pretax Posttax
Facilities|Option Capital Costs| O&M Costs Annualized Annualized| Capital Costs| O&M Costs Annualized Annualized
Poultry First and Further Processing (Subcategory K)
16 |BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $1,018,875 $699,373 $805,751 $485,878 $63,680 $43,711 $50,359 $30,367
BAT3 $37,748,307 $3,804,541 $7,792,450 $5,118,368 $2,359,269 $237,784 $487,028 $319,898
BAT4 $60,619,846 $5,217,951 $11,624,002 $7,699,887 $3,788,740 $326,122 $726,500 $481,243
BATS5 $67,733,811 $5,418,106 $12,576,801 $8,363,286 $4,233,363 $338,632 $786,050 $522,705)
29 |PSES1 $0 $288,848 $288,238 $168,331 $0 $9,960 $9,939 $5,805
PSES2 $96,159,047 $17,508,211 $27,650,393 $17,593,660 $3,315,829 $603,731 $953,462 $606,678
PSES3 $116,164,392 $10,938,662 $23,212,442 $15,302,694 $4,005,669 $377,195 $800,429 $527,679
PSEA4 $122,980,483 $10,898,009 $23,893,410 $15,802,865 $4,240,706 $375,793 $823,911 $544,926
Poultry First Processing and Rendering (Subcategory K)
17 |BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $466,032 $998,177 $1,045,401 $619,599 $27,414 $58,716 $61,494 $36,447
BAT3 $47,375,431 $4,531,251 $9,536,730 $6,299,136 $2,786,790 $266,544 $560,984 $370,537
BAT4 $61,101,413 $5,498,110 $11,954,546 $7,922,291 $3,594,201 $323,418 $703,209 $466,017
BATS5 $68,021,691 $5,490,193 $12,679,210 $8,451,130 $4,001,276 $322,953 $745,836 $497,125
5 PSES1 $0 $95,268 $95,067 $55,752 $0 $19,054 $19,013 $11,150
PSES2 $46,412,547 $6,499,784 $11,399,175 $7,372,101 $9,282,509 $1,299,957 $2,279,835 $1,474,420
PSES3 $29,064,025 $2,639,010 $5,710,084 $3,780,942 $5,812,805 $527,802 $1,142,017 $756,188
PSEA4 $30,098,859 $2,568,155 $5,748,924 $3,819,477 $6,019,772 $513,631 $1,149,785 $763,895
Poultry Further Processing and Rendering (Subcategory L)
15 |PSES1 $2,640,352 $403,827 $682,475 $438,265 $176,023 $26,922 $45,498 $29,218
PSES2 $45,671,602 $6,931,386 $11,751,431 $7,549,546 $3,044,773 $462,092 $783,429 $503,303
PSES3 $38,125,831 $3,751,035 $7,779,021 $5,116,202 $2,541,722 $250,069 $518,601 $341,080
PSEA $40,626,708 $3,766,161 $8,058,852 $5,317,226 $2,708,447 $251,077 $537,257 $354,482||
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Table 5-3 (cont.)
Total and Average Upper-Bound Costs
Meat Type and Process Classes

TOTAL AVERAGE
Number
of Pretax Posttax Pretax Posttax
Facilities|Option Capital Costs| O&M Costs Annualized Annualized| Capital Costs| O&M Costs Annualized Annualized
Poultry First Processing, Further Processing, and Rendering (Subcategory K)
6 BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $0 $1,019,857 $1,017,702 $594,338 $0 $169,976 $169,617 $99,056
BAT3 $38,990,370 $3,638,562 $7,758,304 $5,117,102 $6,498,395 $606,427 $1,293,051 $852,850
BAT4 $40,129,511 $3,619,870 $7,860,238 $5,193,760 $6,688,252 $603,312 $1,310,040 $865,627
BATS5 $45,039,294 $3,730,790 $8,490,662 $5,635,750 $7,506,549 $621,798 $1,415,110 $939,292
12 |PSES1 $8,960,599 $946,137 $1,892,686 $1,240,059 $746,717 $78,845 $157,724 $103,338
PSES2 $222,320,423 $24,761,962 $48,243,965 $31,517,248 $18,526,702 $2,063,497 $4,020,330 $2,626,437
PSES3 $140,102,742 $11,439,400 $26,246,179 $17,434,330 $11,675,229 $953,283 $2,187,182 $1,452,861
PSEA4 $141,530,779 $10,998,541 $25,957,420 $17,287,166 $11,794,232 $916,545 $2,163,118 $1,440,597
Mixed Further Processing (61 percent Subcategory E - I, 39 percent Subcategory L)
5 BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $30,519 $110,204 $113,202 $67,690 $6,104 $22,041 $22,640 $13,538
BAT3 $3,205,753 $354,157 $692,762 $458,543 $641,151 $70,831 $138,552 $91,709
BAT4 $9,742,008 $857,795 $1,887,249 $1,263,984 $1,948,402 $171,559 $377,450 $252,797
97 |PSES1 $30,400,918 $4,048,072 $7,257,689 $4,757,183 $313,412 $41,733 $74,822 $49,043
PSES2 $237,813,392 $35,260,908 $60,360,780 $39,344,070 $2,451,684 $363,515 $622,276 $405,609
PSES3 $204,321,312 $20,264,530 $41,850,691 $27,857,602 $2,106,405 $208,913 $431,450 $287,192
PSEA $337,282,624|  $24,807,622 $60,459,157 $40,862,157 $3,477,140 $255,749 $623,290 $421,259
Rendering (Subcategory J)
21  |BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $0 $512,217 $511,135 $303,614 $0 $24,391 $24,340 $14,458
BAT3 $24,235,794 $2,813,796 $5,373,396 $3,547,442 $1,154,085 $133,990 $255,876 $168,926
BAT4 $27,388,270 $2,949,043 $5,842,070 $3,872,096 $1,304,203 $140,431 $278,194 $184,386
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Table 5-3 (cont.)
Total and Average Upper-Bound Costs
Meat Type and Process Classes

TOTAL AVERAGE
Number

of Pretax Posttax Pretax Posttax
Facilities|Option Capital Costs| O&M Costs Annualized Annualized| Capital Costs| O&M Costs Annualized Annualized
75 |PSES1 $3,497,420 $862,033 $1,230,440 $782,204 $46,632 $11,494 $16,406 $10,429
PSES2 $82,708,839 $12,803,252 $21,531,566 $14,003,452 $1,102,785 $170,710 $287,088 $186,713
PSES3 $121,046,542 $13,057,455 $25,843,571 $17,127,366 $1,613,954 $174,099 $344,581 $228,365
PSEA4 $130,924,926 $13,224,592 $27,056,058 $17,992,542 $1,745,666 $176,328 $360,747 $239,901

Total Costs Excluding 65 Certainty Facilities
209 |BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $10,037,629 $13,794,920 $14,828,336 $8,820,629 $48,027 $66,004 $70,949 $42,204
BAT3 $534,764,336 $52,143,788| $108,642,520 $71,571,883 $2,558,681 $249,492 $519,821 $342,449
BAT4 $938,773,404|  $83,087,873| $182,288,680| $120,687,185 $4,491,739 $397,550 $872,195 $577,451
101* |BATS $344,800,201 $28,326,286 $64,766,180 $43,053,168 $3,413,863 $280,458 $641,249 $426,269
715 |PSES1 $190,694,337 $29,197,410 $49,322,180 $31,823,943 $266,705 $40,836 $68,982 $44,509
PSES2 | $2,242,799,574| $292,011,598| $528,812,162| $343,725,412 $3,136,783 $408,408 $739,597 $480,735)
PSES3 | $1,898,206,117| $184,095,486| $384,646,188| $254,065,036 $2,654,834 $257,476 $537,967 $355,336
PSEA | $2,377,741,828| $203,083,974| $454,357,082] $302,202,748 $3,325,513 $284,034 $635,464 $422,661

Total Costs Including 65 Certainty Facilities
226 |BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $10,840,639 $14,898,514 $16,014,603 $9,526,279 $47,967 $65,923 $70,861 $42,152
BAT3 $577,545,483 $56,315,291| $117,333,922 $77,297,634 $2,555,511 $249,183 $519,177 $342,025
BAT4 | $1,013,875,276 $89,734,903| $196,871,775| $130,342,159 $4,486,174 $397,057 $871,114 $576,735
BATS5 $372,384,217 $30,592,389 $69,947,475 $46,497,421 $1,647,718 $135,365 $309,502 $205,741
772 |PSES1 $205,949,884|  $31,533,203 $53,267,954 $34,369,859 $266,774 $40,846 $69,000 $44,521
PSES2 | $2,422,223,540| $315,372,526| $571,117,135| $371,223,445 $3,137,595 $408,514 $739,789 $480,859
PSES3 | $2,050,062,606| $198,823,125] $415,417,883| $274,390,239 $2,655,522 $257,543 $538,106 $355,428
PSEA | $2,567,961,174| $219,330,692| $490,705,649| $326,378,968 $3,326,375 $284,107 $635,629 $422,771

1 Option BAT 5isonly found in Poultry operations.
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— poultry first processing, further processing, and rendering.

. PSES 4 is the highest cost option (posttax annualized costs) in four classes:
— red meat further processing;
— red meat first processing, further processing, and rendering;
— mixed further processing;
— rendering.

For each subcategory in Section 5.1.1.1, average facility costs actually consist of a weighted

average of class level impacts. Hence, under the proposed BAT options (BAT 3 for Subcategory A

through D, E through I, K, and L, and BAT 2 for Subcategory J), the range of average facility costs by

class within each subcategory are as follows:

. Subcategory A through D
— red meat first processing
— red mest first processing and rendering

. Subcategory E through I:
— red meat further processing
— mixed further processing

. Subcategory J:
— rendering?
. Subcategory K:

— poultry first processing
— poultry first processing, further processing, and rendering

. Subcategory L:
— mixed further processing
— poultry further processing

$550,000
$7,000
$970,000

$22,000
$6,000
$92,000

$14,500

$335,000
$265,000
$853,000

$120,000
$92,000
$124,000

In sum, average posttax annualized costs per facility for the proposed options range from alow of $6,000

for the red meat further processing class to a high of $970,000 for the red meat first processing and

rendering class.

2In Subcategory J, the class (rendering) isidentical to the subcategory.
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5.1.2.2 Upgrade Costs

Table 5-4 presents total and average upgrading compliance costs by meat type and process class,
discharge type, and technology option. The rank order of costs among classes is unchanged: BAT 4 isthe
highest cost option (posttax annualized costs) for red meat, mixed, and rendering classes. EPA did not
estimate upgrade costs for BAT 5, which thus remains the highest cost option for poultry processors.
Because upgrade costs do not apply to option PSES 2, it remains the high cost option for most indirect
discharging classes; PSES 4 is the highest upgrading cost option for the remaining classes.

The range of average facility costs for the proposed options and a percentage comparison to upper-

bound costs under each subcategory are:

. Subcategory A through D $374,000
— red meat first processing $7,000
— red meat first processing and rendering $658,000

. Subcategory E through I: $16,000
— red meat further processing $5,000
— mixed further processing $64,000

. Subcategory J: $14,500
— rendering

. Subcategory K: $229,000
— poultry first processing $181,000
— poultry first processing, further processing, and rendering $578,000

. Subcategory L: $85,000
— mixed further processing $64,000
— poultry further processing $89,000

Average upgrade posttax annualized costs for the proposed direct discharger options range from alow of
$5,000 under the red meat further processing class to a high of $658,000 under the red meat first

processing and rendering class (about 33 percent lower than the upper-bound costs for this class).
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Table5-4

Total and Average Retrofit Costs
Meat Type and Process Classes

TOTAL AVERAGE
Number
f Pretax Posttax Pretax Posttax
Facilities |Option |Capital Costs |O& M Costs Annualized Annualized|Capital Costs |O& M Costs Annualized Annualized
Red Meat First Processing (Subcategory A - D)
6 BAT1 NA NA NA NA NA NA NA NA|
BAT2 NA NA NA NA NA NA NA NA|
BAT3 $0 $68,389 $68,245 $40,537 $0 $11,398 $11,374 $6,75
BAT4 $0 $600,155 $598,887 $355,739 $0 $100,026 $99,815 $59,29
Red Meat Further Processing (Subcategory E - I)
12 BAT1 NA NA NA NA NA NA NA NA|
BAT2 NA NA NA NA NA NA NA NA|
BAT3 $111,335 $84,983 $96,589 $58,082 $9,278 $7,082 $8,049 $4,840
BAT4 $160,818 $1,374,783 $1,388,902 $813,537 $13,402 $114,565 $115,742 $67,795
168 PSES1 NA NA NA NA NA NA NA NA|
PSES2 NA NA NA NA NA NA NA NA|
PSES3 $205,401,202|  $24,303,150|  $45,995,094|  $29,949,512 $1,222,626 $144,662 $273,780 $178,271
PSEA $289,011,365|  $28,015,273]  $58,550,149|  $38,538,813 $1,720,306 $166,758 $348,513 $229,394
Red Meat First and Further Processing (Subcategory A - D) |
28 PSES1 NA NA NA NA NA NA NA NA|
PSES2 NA NA NA NA NA NA NA NA|
PSES3 $91,985,869 $9,853,671| $19,570,261| $12,812,116 $3,285,210 $351,917 $698,938 $457,57d
PSEA $99,994,413 $9,662,992|  $20,227,751|  $13,316,505 $3,571,229 $345,107 $722,420 $475,58d|
Red Meat First Processing and Rendering (Subcategory A - D) ||
3% |BATL NA NA NA NA NA NA NA NAJ|
BAT2 NA NA NA NA NA NA NA NA|l
BAT3 $121,258,772|  $24,631,985| $37,416,114| $23,674,237 $3,368,299 $684,222 $1,039,337 $657,61d|
BAT4 $175,151,561|  $27,564,305]  $46,047,203|  $29,525,116 $4,865,321 $765,675 $1,279,089 $820,142||
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Table 5-4 (cont.)
Total and Average Retrofit Costs
Meat Type and Process Classes

TOTAL AVERAGE
Number
f Pretax Posttax Pretax Posttax
Facilities |Option |Capital Costs |O& M Costs Annualized Annualized|Capital Costs |O& M Costs Annualized Annualized
15 |PSESL NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA
PSES3 | $210,194,072| $17,629,646] $39,843,050| $26428,784| $14,012,938]  $1,175310]  $2,656,203]  $1,761,919
PSES4 | $211,683958] $16,790,708]  $39,163,601] $26,054,387] $14,112264]  $1,119,381]  $2,610,907]  $1,736,959
Red Meat Further Processing and Rendering (Subcategory E - 1) |
4 |BAT1 NA NA NA NA NA NA NA NA||
BAT2 NA NA NA NA NA NA NA NA||
BAT3 $118,769 $79,640 $92,044 $55,540 $29,692 $19,910 $23,011 $13,885
BAT4 $171,555|  $1,206,200]  $1,221,902 $716,170 $42,889 $301,572 $305,475 $179,o4d||
7 |psest NA NA NA NA NA NA NA NA||
PSES2 NA NA NA NA NA NA NA NA||
PSES3 $26,398,992|  $2,774500]  $5563174]  $3,645824]  $3,771,285 $396,357 $794,739 $520,83]
PSES4 $31,268,060|  $2.955317|  $6,250038  $4,125419]  $4,466,867 $422,188 $894,148 $589,34
Red Meat First Processing, Further Processing, and Rendering (Subcategory A - D)
24 [BAT1 NA NA NA NA NA NA NA NA
BAT?2 NA NA NA NA NA NA NA NA
BAT3 $2,327,746|  $1,393044]  $1,636,511 $990,722 $96,989 $58,044 $68,188 $41,280
BAT4 $3,362,300]  $21,123559|  $21,434,857|  $12,568,512 $140,096 $880,148 $893,119 $523,68&|
17 |psEst NA NA NA NA NA NA NA NA|
PSES2 NA NA NA NA NA NA NA NA|
PSES3 $72,030,690|  $13,007,981]  $20,605,499  $13,116,653  $4,237,09 $765,175]  $1,212,088 $771,564
PSES4 | $161,805,662] $21542,017] $38625771]  $24,990333  $9517,080]  $1267,230]  $2272,104]  $1,470,02d|
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Table 5-4 (cont.)
Total and Average Retrofit Costs
Meat Type and Process Classes

TOTAL AVERAGE
Number

f Pretax Posttax Pretax Posttax
Facilities |Option |Capital Costs |O& M Costs Annualized Annualized|Capital Costs |O& M Costs Annualized Annualized

Poultry First Processing (Subcategory K)
49 BAT1 NA NA NA NA NA NA NA NA|
BAT2 NA NA NA NA NA NA NA NA|
BAT3 $43,722,902 $9,435,462|  $14,043,932 $8,859,066 $892,304 $192,560 $286,611 $180,797
BAT4 $63,155,304|  $11,432,437]  $18,093,756|  $11,516,346 $1,288,884 $233,315 $369,260 $235,027I
BATS5 NA NA NA NA NA NA NA NA|
92 PSES1 NA NA NA NA NA NA NA NA|
PSES2 NA NA NA NA NA NA NA NA|
PSES3 $332,158,512|  $30,821,401| $65,917,804|  $43,490,277 $3,610,419 $335,015 $716,498 $472,720
PSEA $362,017,073]  $31,078,478]  $69,335,095|  $45,934,923 $3,934,968 $337,810 $753,642 $499,293
Poultry Further Processing (Subcategory L) |
13 BAT1 NA NA NA NA NA NA NA NA|
BAT2 NA NA NA NA NA NA NA NA|
BAT3 $4,904,381 $1,307,978 $1,824,381 $1,151,371 $377,260 $100,614 $140,337 $88,567|
BAT4 $7,084,105 $1,643,575 $2,390,009 $1,518,100 $544,931 $126,429 $183,847 $116,777I
BATS NA NA NA NA NA NA NA NA|
155 PSES1 NA NA NA NA NA NA NA NA|
PSES2 NA NA NA NA NA NA NA NA|
PSES3 $201,922,369|  $23,615,045] $44,940,181]  $29,603,100 $1,302,725 $152,355 $289,937 $190,984
PSEA $271,880,434|  $26,775,209]  $55/499,265|  $36,890,941 $1,754,067 $172,743 $358,060 $238,006||
Poultry First and Further Processing (Subcategory K) ||
16 |BATL NA NA NA NA NA NA NA NAJ|
BAT2 NA NA NA NA NA NA NA NA||
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Table 5-4 (cont.)
Total and Average Retrofit Costs
Meat Type and Process Classes

TOTAL AVERAGE
Number

f Pretax Posttax Pretax Posttax

Facilities |Option |Capital Costs |O& M Costs Annualized Annualized|Capital Costs |O& M Costs Annualized Annualized

BAT3 $16,986,738|  $3.804,541]  $5594.679]  $3522,702]  $1,061,671 $237,784 $349,667 $220,16]

BAT4 $24,536,399]  $5217,951]  $7,804,203]  $4.926,632  $1,533,525 $326,122 $487,768 $307,914

BATS NA NA NA NA NA NA NA NA

29 |psEst NA NA NA NA NA NA NA NA

PSES2 NA NA NA NA NA NA NA NA

PSES3 $82,301,629|  $10,938,662]  $19,637,336|  $12,707,031]  $2,841,001 $377,195 $677,150 $438,173

PSES4 $94,558,645  $10,898,000]  $20,884,741|  $13,618456]  $3,260,643 $375,793 $720,163 $469,60]

Poultry First Processing and Rendering (Subcategory K) ||

17 |BAT2 NA NA NA NA NA NA NA NA||

BAT2 NA NA NA NA NA NA NA NA||

BAT3 $21,318,944|  $4531251]  $6,778451|  $4,292594]  $1,254,056 $266,544 $398,732 $252,50d]|

BAT4 $30,794,030|  $5498,110]  $8746278)  $5588139]  $1,811414 $323,418 $514,487 $328,714

BATS NA NA NA NA NA NA NA NA

5 |psEst NA NA NA NA NA NA NA NA

PSES? NA NA NA NA NA NA NA NA

PSES3 $29,064,025|  $2,639,010]  $5710,084  $3780942]  $5812,805 $527,802]  $1,142,017 $756,189

PSES4 $30,098,850|  $2,568,155|  $5748924|  $3,819477]  $6,019,772 $513,631]  $1,149,785 $763,804]|

Poultry Further Processing and Rendering (Subcategory L) ||

15 |psEsy NA NA NA NA NA NA NA NAJ|

PSES2 NA NA NA NA NA NA NA NA|l

PSES3 $35,350,327|  $3,751,035]  $7,486,165|  $4.903577|  $2,357,288 $250,069 $499,078 $326,904]]

PSES4 $38,711,023|  $3,766,161]  $7,856,062]  $5169,993  $2,580,735 $251,077 $523,737 $344,666)
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Table 5-4 (cont.)
Total and Average Retrofit Costs
Meat Type and Process Classes

TOTAL AVERAGE
Number
f Pretax Posttax Pretax Posttax
Facilities |Option |Capital Costs |O& M Costs Annualized Annualized|Capital Costs |O& M Costs Annualized Annualized
Poultry First Processing, Further Processing, and Rendering (Subcategory K)
6 BAT1 NA NA NA NA NA NA NA NA|
BAT2 NA NA NA NA NA NA NA NA|
BAT3 $17,545,667 $3,638,562 $5,488,218 $3,468,933 $2,924,278 $606,427 $914,703 $578,155
BAT4 $25,343,741 $3,619,870 $6,295,051 $4,057,374 $4,223,957 $603,312 $1,049,175 $676,22d
BATS5 NA NA NA NA NA NA NA NA|
12 PSES1 NA NA NA NA NA NA NA NA|
PSES2 NA NA NA NA NA NA NA NA|
PSES3 $132,094,302]  $11,439,400]  $25,398,424|  $16,818,827|  $11,007,858 $953,283 $2,116,535 $1,401,56
PSEA $138,953,449|  $10,998,541|  $25,684,590| $17,089,081  $11,579,454 $916,545 $2,140,383 $1,424,09
Mixed Further Processing (61 percent Subcategory E - |, 39 percent Subcategory L)
5 BAT1 NA NA NA NA NA NA NA NA|
BAT2 NA NA NA NA NA NA NA NA|
BAT3 $1,442,589 $354,157 $506,118 $321,803 $288,518 $70,831 $101,224 $64,36
BAT4 $2,083,739 $857,795 $1,076,562 $670,056 $416,748 $171,559 $215,312 $134,011
97 PSES1 NA NA NA NA NA NA NA NA|
PSES2 NA NA NA NA NA NA NA NA|
PSES3 $204,321,312|  $20,264,530]  $41,850,691|  $27,857,602 $2,106,405 $208,913 $431,450 $287,192
PSEA $337,282,624|  $24,807,622]  $60,459,157|  $40,862,157 $3,477,140 $255,749 $623,290 $421,25€i|
Rendering (Subcategory J) ||
21 |BAT1 NA NA NA NA NA NA NA NAJ|
BAT2 NA NA NA NA NA NA NA NA|l
BAT3 $10,906,107 $2,813,796 $3,962,346 $2,513,674 $519,338 $133,990 $188,683 $119,69£i|
BAT4 $15,753,267 $2,949,043 $4,610,416 $2,969,757 $750,156 $140,431 $219,544 $141,417||
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Table 5-4 (cont.)
Total and Average Retrofit Costs
Meat Type and Process Classes

TOTAL AVERAGE
Number
f Pretax Posttax Pretax Posttax
Facilities |Option |Capital Costs |O& M Costs Annualized Annualized|Capital Costs |O& M Costs Annualized Annualized
75 PSES1 NA NA NA NA NA NA NA NA|
PSES2 NA NA NA NA NA NA NA NA|
PSES3 $78,857,861| $13,057,455| $21,377,577|  $13,855,472 $1,051,438 $174,099 $285,034 $184,740
PSEA4 $92,106,957|  $13,224,592|  $22,946,879]  $14,982,060 $1,228,093 $176,328 $305,958 $199,761
[Total Costs Excluding 65 Certainty Facilities
209 BAT1 NA NA NA NA NA NA NA NA|
BAT2 NA NA NA NA NA NA NA NA|
BAT3 $240,643,950|  $52,143,788| $77,507,628|  $48,949,261 $1,151,406 $249,492 $370,850 $234,201
BAT4 $347,596,819|  $83,087,873| $119,708,118| $75,225,477 $1,663,143 $397,550 $572,766 $359,931)
101t |BATS NA NA NA NA NA NA NA NA|
715 PSES1 NA NA NA NA NA NA NA NA|
PSES2 NA NA NA NA NA NA NA NA|
PSES3 | $1,702,180,162| $184,095,486] $363,895,342| $238,969,718 $2,380,672 $257,476 $508,945 $334,22
PSE4 | $2,159,372,531| $203,083,974| $431,241,022| $285,392,544 $3,020,101 $284,034 $603,134 $399,15
[Total Costs Including 65 Certainty Facilities
226 BAT1 NA NA NA NA NA NA NA NA|
BAT2 NA NA NA NA NA NA NA NA|
BAT3 $259,895,466|  $56,315,291|  $83,708,238|  $52,865,202 $1,149,980 $249,183 $370,390 $233,911
BAT4 $375,404,565|  $89,734,903| $129,284,767|  $81,243,516 $1,661,082 $397,057 $572,056 $359,4851
BATS5 NA NA NA NA NA NA NA NA|
772 PSES1 NA NA NA NA NA NA NA NA|
PSES2 NA NA NA NA NA NA NA NA|
PSES3 | $1,838,354,575| $198,823,125| $393,006,969| $258,087,295 $2,381,288 $257,543 $509,076 $334,310
PSEA | $2,332,122,333| $219,330,692| $465,740,304| $308,223,948 $3,020,884 $284,107 $603,291 $399,254

! Option BAT 5isonly found in Poultry operations.
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5.1.3 Comparison of Upper-Bound and Retrofit Compliance Costs by Class

Table 5-5 compares upper-bound (new equipment) and upgrade (retrofit) capital costs by meat
type and process class. Estimating upgrade costs reduces capital investment for options 3 and 4 because
facilities now pay to modify equipment aready purchased rather than having to pay the entire cost of a new

piece of equipment. O& M costs, however, are unchanged for options 3 and 4.

Retrofit has a much larger impact on costs for direct dischargers than for indirect dischargers.
Overdl, upgrade costs are 55 percent lower than new equipment costs under BAT 3, and 63 percent lower
under BAT 4. For indirect dischargers, upgrading capital costs for PSES 3 and PSES 4 are 10 and 9
percent lower than new equipment costs respectively. Within classes, the difference between upper-bound
costs and upgrade costs may vary substantially.

52 FACILITY CLOSURE ANALYSIS

Facility level closure impacts are estimated using the closure model described in Chapter 3. The
closure model addresses the impact of compliance costs on the financia health of the individual facility. In
effect, the closure analysis model s the financial evaluation afacility owner might make when deciding
whether to upgrade pollution controls, or to close the facility because, with pollution controlsin place, the

facility is no longer economically viable.

In genera, because the methodology is based on a cumulative probability distribution (see Section
3.1.2.1), therelative size of impactsis directly related to:

. the average estimated compliance costs per facility as a percent of cash flow ina
subcategory or meat type and process class, and

. the number of facilities in the subcategory or meat type and process class.

As per facility costs as a percent of cash flow increase, so will the incremental probability of closure. As

the number of facilitiesin a subcategory or meat type and process class increase, so will the number of
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Table5-5
Comparison of Upper-Bound and Retrofit Capital Costs

UPPER-BOUND RETROFIT
Number Average Average
of Total Capital Total Capital| Differencein Per cent
Facilities |Option | Capital Costs Costs| Capital Costs Costs| Capital Costs| Difference
Red Meat First Processing (Subcategory A - D)
6 BAT1 $0 $0 NA NA NA NA
BAT2 $0 $0 NA NA NA NA
BAT3 $0 $0 $0 $0 $0 0.00%
BAT4 $4,805,019 $800,836 $0 $0 $4,805,019 100.00%
Red Meat Further Processing (Subcategory E - I)
12 BAT1 $0 $0 NA NA NA NA
BAT2 $45,683 $3,807 NA NA NA NA
BAT3 $247,412 $20,618 $111,335 $9,278 $136,077 55.00%
BAT4 $12,693,792] $1,057,816 $160,818 $13,402| $12,532,974 98.73%
168 |PSES1 $39,599,365 $235,711 NA NA NA NA
PSES2 $206,835,648| $1,231,165 NA NA NA NA
PSES3 $205,401,202] $1,222,626| $205,401,202| $1,222,626 $0 0.00%
PSEA $289,011,365 $1,720,306] $289,011,365| $1,720,306 $0 0.00%
Red Meat First and Further Processing (Subcategory A - D)
28 PSES1 $7,674,552 $274,091 NA NA NA NA
PSES2 $109,691,736| $3,917,562 NA NA NA NA
PSES3 $105,932,768| $3,783,313] $91,985,869| $3,285,210] $13,946,899 13.17%
PSEA $110,184,632| $3,935,165| $99,994,413| $3,571,229| $10,190,219 9.25%
Red Meat First Processing and Rendering (Subcategory A - D)
36 BAT1 $0 $0 NA NA NA NA
BAT2 $6,252,839 $173,690 NA NA NA NA
BAT3 $269,463,940| $7,485,109| $121,258,772| $3,368,299| $148,205,168 55.00%
BAT4 $312,997,176| $8,694,366| $175,151,561| $4,865,321| $137,845,615 44.04%
15 PSES1 $9,946,909 $663,127 NA NA NA NA
PSES2 $311,479,620| $20,765,308 NA NA NA NA
PSES3 $210,194,072| $14,012,938| $210,194,072| $14,012,938 $0 0.00%
PSEA $211,683,958| $14,112,264| $211,683,958| $14,112,264 $0 0.00%
Red Meat Further Processing and Rendering (Subcategory E - 1)
4 BAT1 $0 $0 NA NA NA NA
BAT2 $86,867 $21,717 NA NA NA NA
BAT3 $263,930 $65,982 $118,769 $29,692 $145,161 55.00%
BAT4 $13,428,162| $3,357,040 $171,555 $42,889|  $13,256,607 98.72%"
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Table 5-5 (cont.)
Comparison of Upper-Bound and Retrofit Capital Costs

UPPER-BOUND RETROFIT
Number Average Average
of Total Capital Total Capital| Differencein Per cent
Facilities |Option | Capital Costs Costs| Capital Costs Costs| Capital Costs| Difference
7 |psest $3,588,406]  $512,629 NA NA NA NA||
PSES2 | $37,076,732] $5,296,676 NA NA NA NA||
PSES3 $30,127,418| $4,303,917| $26,398,992| $3,771,285 $3,728,426 12.38%"
PSEA4 $34,521,628) $4,931,661| $31,268,069 $4,466,867 $3,253,559 9.42%
Red Meat First Processing, Further Processing, and Rendering (Subcategory A - D
24 BAT1 $0 $0 NA NA NA NA
BAT2 $1,993,987 $83,083 NA NA NA NA
BAT3 $5,172,769 $215,532 $2,327,746 $96,989 $2,845,023 55.00%
BAT4 $249,497,464| $10,395,728 $3,362,300 $140,096| $246,135,164 98.65%
17 PSES1 $14,504,126 $853,184 NA NA NA NA
PSES2 $203,365,424| $11,962,672 NA NA NA NA
PSES3 $144,061,380| $8,474,199| $72,030,690| $4,237,099| $72,030,690 50.00%
PSEA $280,904,584| $16,523,799| $161,805,662| $9,517,980| $119,098,922 42.40%
Poultry First Processing (Subcategory K)
49 BAT1 $0 $0 NA NA NA NA
BAT2 $0 $0 NA NA NA NA
BAT3 $97,162,006| $1,982,898| $43,722,902 $892,304|  $53,439,104 55.00%
BAT4 $130,989,236| $2,673,250| $63,155,304| $1,288,884| $67,833,932 51.79%
BAT5 $146,285,848| $2,985,425 NA NA NA NA
92 PSES1 $33,447,312 $363,558 NA NA NA NA
PSES2 $406,506,200 $4,418,546 NA NA NA NA
PSES3 $351,742,064| $3,823,283| $332,158,512| $3,610,419| $19,583,552 5.57%
PSEA $376,110,848| $4,088,161| $362,017,073| $3,934,968| $14,093,775 3.75%
Poultry Further Processing (Subcategory L)
13 BAT1 $0 $0 NA NA NA NA
BAT2 $142,827 $10,987 NA NA NA NA
BAT3 $10,898,624 $838,356 $4,904,381 $377,260 $5,994,243 55.00%
BAT4 $15,381,507| $1,183,193 $7,084,105 $544,931 $8,297,402 53.94%
BATS5 $17,719,557]  $1,363,043 NA NA NA NA
155 |PSES1 $36,434,378 $235,061 NA NA NA NA
PSES2 $236,758,364| $1,527,473 NA NA NA NA
PSES3 $201,922,369| $1,302,725| $201,922,369| $1,302,725 $0 0.00%
PSEA $271,880,434| $1,754,067| $271,880,434| $1,754,067 $0 0.00%"
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Table 5-5 (cont.)
Comparison of Upper-Bound and Retrofit Capital Costs

UPPER-BOUND RETROFIT
Number Average Average
of Total Capital Total Capital| Differencein Per cent
Facilities |Option | Capital Costs Costs| Capital Costs Costs| Capital Costs| Difference
Poultry First and Further Processing (Subcategory K)
16 BAT1 $0 $0 NA NA NA NA
BAT2 $1,018,875 $63,680 NA NA NA NA
BAT3 $37,748,307| $2,359,269| $16,986,738| $1,061,671| $20,761,569 55.00%
BAT4 $60,619,846| $3,788,740| $24,536,399| $1,533,525| $36,083,447 59.52%
BATS5 $67,733,811 $4,233,363 NA NA NA NA
29 PSES1 $0 $0 NA NA NA NA
PSES2 $96,159,047| $3,315,829 NA NA NA NA
PSES3 $116,164,392| $4,005,669| $82,391,629| $2,841,091| $33,772,763 29.07%
PSEA $122,980,483| $4,240,706| $94,558,645| $3,260,643| $28,421,838 23.11%
Poultry First Processing and Rendering (Subcategory K)
17 BAT1 $0 $0 NA NA NA NA
BAT2 $466,032 $27,414 NA NA NA NA
BAT3 $47,375,431| $2,786,790| $21,318,944| $1,254,056] $26,056,487 55.00%
BAT4 $61,101,413| $3,594,201| $30,794,030 $1,811,414| $30,307,383 49.60%
BATS5 $68,021,691 $4,001,276 NA NA NA NA
5 PSES1 $0 $0 NA NA NA NA
PSES2 $46,412,547)  $9,282,509 NA NA NA NA
PSES3 $29,064,025| $5,812,805] $29,064,025| $5,812,805 $0 0.00%
PSEA $30,098,859 $6,019,772| $30,098,859 $6,019,772 $0 0.00%
Poultry Further Processing and Rendering (Subcategory L)
15 PSES1 $2,640,352 $176,023 NA NA NA NA
PSES2 $45,671,602] $3,044,773 NA NA NA NA
PSES3 $38,125,831) $2,541,722| $35,359,327| $2,357,288 $2,766,504 7.26%
PSEA $40,626,708 $2,708,447| $38,711,023] $2,580,735 $1,915,685 4.72%
Poultry First Processing, Further Processing, and Rendering (Subcategory K)
6 BAT1 $0 $0 NA NA NA NA
BAT2 $0 $0 NA NA NA NA
BAT3 $38,990,370| $6,498,395| $17,545,667| $2,924,278| $21,444,703 55.00%
BAT4 $40,129,511| $6,688,252| $25,343,741| $4,223957| $14,785,770 36.85%"
BATS $45,039,294 $7,506,549 NA NA NA NA||
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Tab

le 5-5 (cont.)

Comparison of Upper-Bound and Retrofit Capital Costs

UPPER-BOUND RETROFIT
Number Average Average
of Total Capital Total Capital| Differencein Per cent
Facilities |Option | Capital Costs Costs| Capital Costs Costs| Capital Costs| Difference
12 |psEst $8,960,509]  $746,717 NA NA NA NA||
PSES2 $222,320,423| $18,526,702 NA NA NA NA"
PSES3 $140,102,742| $11,675,228| $132,094,302| $11,007,858 $8,008,440 5.72%"
PSEA $141,530,779] $11,794,232| $138,953,449| $11,579,454 $2,577,330 1.82%
Mixed Further Processing (61 percent Subcategory E - I, 39 percent Subcategory L)
5 BAT1 $0 $0 NA NA NA NA
BAT2 $30,519 $6,104 NA NA NA NA
BAT3 $3,205,753 $641,151 $1,442,589 $288,518 $1,763,164 55.00%
BAT4 $9,742,008 $1,948,402 $2,083,739 $416,748 $7,658,269 78.61%
97 PSES1 $30,400,918 $313,412 NA NA NA NA
PSES2 $237,813,392| $2,451,684 NA NA NA NA
PSES3 $204,321,312| $2,106,405| $204,321,312| $2,106,405 $0 0.00%
PSEA4 $337,282,624| $3,477,140| $337,282,624| $3,477,140 $0 0.00%
Rendering (Subcategory J)
21 BAT1 $0 $0 NA NA NA NA
BAT2 $0 $0 NA NA NA NA
BAT3 $24,235,794| $1,154,085|  $10,906,107 $519,338|  $13,329,687 55.00%
BAT4 $27,388,270] $1,304,203|  $15,753,267 $750,156]  $11,635,003 42.48%
75 PSES1 $3,497,420 $46,632 NA NA NA NA
PSES2 $82,708,839| $1,102,785 NA NA NA NA
PSES3 $121,046,542| $1,613,954| $78,857,861| $1,051,438] $42,188,681 34.85%
PSEA $130,924,926| $1,745,666] $92,106,957| $1,228,093] $38,817,969 29.65%
Total Costs Excluding 65 Certainty Facilities
209 |BAT1 $0 $0 NA NA NA NA
BAT2 $10,037,629 $48,027 NA NA NA NA
BAT3 $534,764,336] $2,558,681| $240,643,950| $1,151,406| $294,120,386 55.00%
BAT4 $938,773,404| $4,491,739| $347,596,819, $1,663,143| $591,176,585 62.97%
101t |BATS $344,800,201) $3,413,863 NA NA NA NA
715 |PSES1 $190,694,337 $266,705 NA NA NA NA
PSES2  |$2,242,799,574| $3,136,783 NA NA NA NA
PSES3  |$1,898,206,117| $2,654,834/$1,702,180,162| $2,380,672| $196,025,955 10.33%
PSES4  |$2,377,741,828| $3,325,513|$2,159,372,531| $3,020,101| $218,369,297 9.18%"
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Table 5-5 (cont.)
Comparison of Upper-Bound and Retrofit Capital Costs

UPPER-BOUND RETROFIT
Number Average Average
of Total Capital Total Capital| Differencein Per cent
Facilities |Option | Capital Costs Costs| Capital Costs Costs| Capital Costs| Difference
Total Costs Including 65 Certainty Facilities
226 |BAT1 $0 $0 NA NA NA NA
BAT2 $10,840,639 $51,869 NA NA NA NA
BAT3 $577,545,483| $2,763,376| $259,895,466| $1,243,519| $317,650,017 55.00%
BAT4 |$1,013,875,276] $4,851,078] $375,404,565| $1,796,194| $638,470,712 62.97%"
BATS | $372,384,217| $3,686972 NA NA NA NAH
772  |PSES1 $205,949,884 $288,042 $0 $0| $205,949,884 100.00%"
PSES2 |$2,422,223540 $3,387,725 $0 $0|$2,422,223,540]  100.00%|
PSES3 |$2,050,062,606| $2,867,220/$1,838,354,575| $2,571,125| $211,708,031 10.33%"
PSESA $2,567,961,174| $3,591,554($2,332,122,333| $3,261,710| $235,838,841 9 18%"

Option BAT 5isonly found in Poultry operations.

5-31



incremental closures for a given probability of closure. Because the number of projected closuresis so
directly related to the number of establishments in a category, this presentation will focus on the ratio of
compliance costs to net income and the probability that posttax compliance costs exceed cash flow, rather
than the absolute number of closures. These measures can be directly compared between subcategories and

classes to get a sense of the relative magnitude of impacts.

Section 5.2.1 below outlines impacts by subcategory and Section 5.2.2 does the same by mesat type
and process class. Results presented include pretax and posttax annualized compliance costs per facility,
the ratio of compliance costs to model facility net income and cash flow, the probability that cash flow is

less than compliance costs, and finally, projected incremental facility closure and employment impacts.®

5.2.1 Projected Closure Impacts by Subcategory

5.2.1.1 Upper-Bound Cost Closure Impacts

Table 5-6 presents a summary of facility closure and employment impact results by subcategory
groupings, discharge type, and technology option. For direct dischargers, facilitiesin Subcategory J have
the highest probability of closure under BAT 4: 1.6 percent. Given that there are 21 facilitiesin this
subcategory, 0.3 facilities are projected to close under this option. Although facilities in Subcategory K
have alower probability of closure under BAT 5 (about 1 percent), with 88 facilitiesin the subcategory, 1
closure is projected, the largest impact among the direct dischargers. For the proposed direct discharging
options, BAT 3 for all subcategories except J for which the proposed option is BAT 2, the ratio of

compliance costs to net income and the incremental probability of closure in each subcategory is as follows:

. Subcategory A through D: costs/ net income: 1.90 percent
probability of closure: 0.34 percent
. Subcategory E through I: costs/ net income: 0.40 percent
probability of closure: 0.06 percent

3 Closure impacts under alternative assumptions about the cumulative distribution function can be found
in Appendix E.

5-32



Table5-6

Economic Closure Impacts. Upper-Bound Costs
40 CFR 432 Subcategories

Annualized Compliance Cost -
Compliance Costs as a Percentage Probability Proj ected
per Facility * of Model Facility 2 Cash Flow Facility Impacts*
Number Less Than
of Compliance
Option | Facilities Pretax Posttax| Net Income| Cash Flow Costs®| Closures| Employment
Subcategory A through D
BAT1 66 $0 $0 0.00% 0.00% 0.00% 0.0 0
BAT2 $139,344 $83,256 0.28% 0.25% 0.05% 0.0 O"
BAT3 $835,010 $550,223 1.90% 1.66% 0.34% 0.2 318"
BAT4 $1,655,105| $1,095,962 4.11% 3.58% 0.74% 0.5 794“
PSES1 60 $108,802 $71,591 0.57% 0.44% 0.09% 0.0 O"
PSES2 $2,337,820] $1,521,794 10.35% 8.09% 1.73% 11 1,230"
PSES3 $1,485,337 $982,758 7.21% 5.59% 1.19% 0.6 609"
PSEA $1,861,723| $1,238,299 8.14% 6.39% 1.36% 0.7 768"
Subcategory E through | ||
BAT1 19 $0 $0 0.00% 0.00% 0.00% 0.0 ol
BAT2 $19,641 $11,626 0.14% 0.12% 0.02% 0.0 O"
BAT3 $33,648 $21,782 0.40% 0.33% 0.06% 0.0 O"
BAT4 $340,790 $224,821 2.91% 2.44% 0.46% 0.0 0
PSES1 234 $74,306 $47,519 0.80% 0.67% 0.13% 0.3 91
PSES2 $403,679 $262,073 4.53% 3.77% 0.72% 1.8 495
PSES3 $330,879 $217,257 3.72% 3.09% 0.59% 13 346
PSEA $435,725 $289,705 5.06% 4.21% 0.81% 1.9 492
Subcategory J
BAT1 21 $0 $0 0.00% 0.00% 0.00% 0.0 0
BAT2 $24,340 $14,458 0.68% 0.56% 0.12% 0.0 O"
BAT3 $255,876 $168,926 8.03% 6.55% 1.45% 0.3 14"
BAT4 $278,194 $184,386 8.78% 7.16% 1.59% 0.3 14“
PSES1 75 $16,406 $10,429 0.50% 0.41% 0.09% 0.0 O"
PSES2 $287,088 $186,713 8.78% 7.13% 1.58% 12 66"
PSES3 $344,581 $228,365 10.79% 8.78% 1.95% 15 81"
PSEA $360,747 $239,901 11.36% 9.25% 2.06% 16 89"
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Table 5-6 (cont.)
Economic Closure Impacts: Upper-Bound Costs
40 CFR 432 Subcategories

Annualized Compliance Cost -
Compliance Costs as a Percentage Probability Proj ected
per Facility * of Model Facility 2 Cash Flow Facility Impacts*
Number Less Than
of Compliance

Option | Facilities Pretax Posttax| Net Income| Cash Flow Costs®| Closures| Employment
Subcategory K

BAT1 88 $0 $0 0.00% 0.00% 0.00% 0.0 0
BAT2 $50,762 $29,922 0.34% 0.27% 0.06% 0.0 0
BAT3 $508,959 $335,237 3.98% 3.20% 0.72% 0.5 265
BAT4 $644,469 $426,657 5.14% 4.13% 0.93% 0.7 537
BATS5 $695,432 $462,287 5.61% 4.50% 1.02% 0.9 591
PSES1 138 $72,738 $47,101 0.55% 0.43% 0.10% 0.1 38
PSES2 $1,267,800 $824,567 8.71% 6.95% 1.59% 2.1 1,653
PSES3 $892,461 $590,677 6.53% 5.18% 1.51% 15 1,035
PSEA $916,136 $608,171 6.80% 5.40% 1.23% 17 1,208
Subcategory L

BAT1 15 $0 $0 0.00% 0.00% 0.00% 0.0 0
BAT2 $18,678 $11,203 0.39% 0.32% 0.07% 0.0 0
BAT3 $182,548 $119,997 4.23% 3.54% 0.77% 0.1 16
BAT4 $267,851 $177,456 6.04% 5.04% 1.10% 0.1 16
BATS5 13° $274,471 $182,451 6.71% 5.61% 1.24% 0.1 16
PSES1 208 $67,967 $43,876 1.50% 1.26% 0.27% 0.6 93
PSES2 $469,256 $304,357 9.63% 8.06% 1.75% 3.6 751
PSES3 $332,199 $219,332 7.00% 5.87% 1.27% 2.6 462
PSEA $419,271 $279,769 8.96% 7.51% 1.62% 3.3 583
Total Excluding 65 Certainty Facilities

BAT1 209 NA NA NA NA NA 0.0 0
BAT2 NA NA NA NA NA 0.0 0
BAT3 NA NA NA NA NA 11 613
BAT4 NA NA NA NA NA 1.6 1,361
BATS5 101° NA NA NA NA NA 1.0 607
PSES1 715 NA NA NA NA NA 1.0 222
PSES2 NA NA NA NA NA 9.8 4,195
PSES3 NA NA NA NA NA 75 2,533
PSEA4 NA NA NA NA NA 9.2 3,140
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Table 5-6 (cont.)
Economic Closure Impacts: Upper-Bound Costs
40 CFR 432 Subcategories

Annualized Compliance Cost -
Compliance Costs as a Percentage Probability Proj ected
per Facility * of Model Facility 2 Cash Flow Facility Impacts*
Number Less Than
of Compliance
Option | Facilities Pretax Posttax| Net Income| Cash Flow Costs®| Closures] Employment
Total Including 65 Certainty Facilities
BAT1 226 NA NA NA NA NA 0.0 0
BAT?2 NA NA NA NA NA 0.0 ol
BAT3 NA NA NA NA NA 1.2 662
BAT4 NA NA NA NA NA 17 1,470
BAT5 NA NA NA NA NA 11 656“
PSESL 772 NA NA NA NA NA 11 240
PSES? NA NA NA NA NA 10.6 4,531
PSES3 NA NA NA NA NA 8.1 2,736||
PSESA NA NA NA NA NA 9.9 3,391

All impacts presented in this table are the average of results for each subcategory, discharge type and model facility size combination,

weighted by the number of facilities in each combination.

! Total annualized compliance costs for subcategory and discharge class divided by number of facilities in that class.

2 Ratio of posttax annualized compliance costs to net income and cash flow.

3 Probability net income or cash flow less than posttax annualized compliance costs minus probability net income or cash flow less than

Z€ero.

4 Closures: probability cash flow less than annualized compliance costs multiplied by the number of facilities in the subcategory.
5 Option BAT 5 is only found in Poultry operations. Subcategory L includes poultry further operations and mixed further operations. The
count for BAT 5 isfor poultry further operations only and hence, the number of facilitiesis smaller than for other BAT options.
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. Subcategory J. costs/ net income:

probability of closure:

. Subcategory K: costs/ net income:

probability of closure:

. Subcategory L: costs/ net income:

probability of closure:

0.68 percent
0.12 percent

3.98 percent
0.72 percent

4.23 percent
0.77 percent

Projected closure impacts total about 2 facilities under the proposed option with associated employment

losses of about 600 workers. The largest impacts measured in terms of the highest ratio of compliance cost

to net income and the highest incremental probability of closure occur in Subcategory L. The largest

closure impacts occur in Subcategory A through D because there are four times more establishmentsin that

subcategory than Subcategory L.

For indirect dischargers, Subcategory L incurs the largest impacts with 3.6 projected incremental

closures under PSES 2. However, Subcategory J actually has a higher cost to net income ratio and a

higher incremental probability of closure under PSES 4. Larger impacts are projected for Subcategory L

because there are atotal of 208 facilities in Subcategory L as opposed to 75 in Subcategory J. In general,

impacts to indirect dischargers are larger than impacts to direct dischargers for each option. Thisis

because: (1) indirect dischargers tend to incur higher compliance costs per facility resulting in a higher

incremental probability of closure, and (2) there are usually more indirect dischargers than direct

dischargers in each subcategory.

5.2.1.2 Upgrade Cost Closure | mpacts

Since costs for upgrading are lower than new equipment costs under options 3 and 4, generally

closure impacts for the upgrade scenario are lower than under the upper-bound cost estimates presented

above. There will generally be lower cost to net income ratios, lower incremental probabilities of closure,

and lower projected closure impacts.

A summary of facility closure and employment impact results using upgrade costs by subcategory

groupings, discharge type, and technology option is presented in Table 5-7. For direct dischargers,
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Table5-7

Economic Closure Impacts: Retrofit Costs
40 CFR 432 Subcategories

Annualized Compliance Cost -
Compliance Costs as a Percentage P(;Z;atl)zllhotv)\// Proj ected
H— per Facility * of Model Facility 2 . Facility I mpacts*
of Compliance
Option | Facilities Pretax Posttax| Net Income| Cash Flow Costs®| Closures| Employment
Subcategory A through D
BAT1 66 NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA
BAT3 $592,740 $374,326 1.30% 1.13% 0.23% 0.1 159
BAT4 $1,031,530 $643,172 2.38% 2.07% 0.43% 0.1 159
PSES1 60 NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA
PSES3 $1,333,647 $872,626 6.53% 5.05% 1.07% 0.6 609
PSEA $1,633,619] $1,072,687 7.36% 5.75% 1.22% 0.7 768
Subcategory E through |
BAT1 19 NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA
BAT3 $26,108 $16,269 0.29% 0.24% 0.05% 0.0 0
BAT4 $171,523 $101,755 1.36% 1.14% 0.22% 0.0 0
PSES1 234 NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA
PSES3 $329,193 $216,033 3.71% 3.09% 0.59% 13 346
PSEA $434,254 $288,637 5.05% 4.20% 0.81% 1.9 492
Subcategory J
BAT1 21 NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA
BAT3 $188,683 $119,699 5.70% 4.65% 1.02% 0.3 14
BAT4 $219,544 $141,417 6.74% 5.49% 1.21% 0.3 14
PSES1 75 NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA
PSES3 $285,034 $184,740 8.74% 7.11% 1.58% 12 66
PSEA $305,958 $199,761 9.47% 7.71% 1.71% 12 66
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Table 5-7 (continued)
Economic Closure Impacts: Retrofit Costs
40 CFR 432 Subcategories

Annualized Compliance Cost -
Compliance Costs as a Percentage P(;Z;atl)zllhotv)\// Proj ected
R—— per Facility * of Model Facility 2 . Facility Impacts*
of Compliance

Option | Facilities Pretax Posttax| Net Income| Cash Flow Costs®| Closures| Employment
Subcategory K

BAT1 88 NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA
BAT3 $362,560 $228,901 2.73% 2.19% 0.49% 0.2 54
BAT4 $465,220 $296,460 3.56% 2.86% 0.64% 0.5 265
BATS5 NA NA NA NA NA NA NA
PSES1 138 NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA
PSES3 $845,389 $556,501 6.16% 4.89% 0.98% 14 997
PSEA $881,546 $583,058 6.52% 5.17% 1.18% 15 1,035
Subcategory L

BAT1 15 NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA
BAT3 $135,235 $85,410 3.01% 2.52% 0.55% 0.1 16
BAT4 $187,951 $119,025 4.12% 3.44% 0.75% 0.1 16
BAT5 13° NA NA NA NA NA NA NA
PSES1 208 NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA
PSES3 $330,790 $218,309 6.99% 5.86% 1.27% 2.6 462
PSEA $418,296 $279,061 8.95% 7.50% 1.62% 3.3 583
Total Excluding the 65 Certainty Facilities

BAT1 209 NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA
BAT3 NA NA NA NA NA 0.7 243
BAT4 NA NA NA NA NA 1.0 454
BATS5 101° NA NA NA NA NA 0.0 0
PSES1 715 NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA
PSES3 NA NA NA NA NA 7.1 2,480
PSEA4 NA NA NA NA NA 8.6 2,944
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Table 5-7 (cont.)
Economic Closure Impacts: Retrofit Costs
40 CFR 432 Subcategories

Annualized Compliance Cost -
Compliance Costs as a Percentage P(;Z;atl)zllhotv)\// Proj ected
R—— per Facility * of Model Facility 2 | ess Than Facility Impacts*
of Compliance

Option | Facilities Pretax Posttax| Net Income| Cash Flow Costs®| Closures| Employment
Total Including the 65 Certainty Facilities

BAT1 226 NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA
BAT3 NA NA NA NA NA 0.8 262
BAT4 NA NA NA NA NA 11 490
BAT5 NA NA NA NA NA 0.0 0
PSES1 772 NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA
PSES3 NA NA NA NA NA 7.7 2,678
PSE4 NA NA NA NA NA 9.3 3,180

All impacts presented in this table are the average of results for each subcategory, discharge type and model facility size combination,
weighted by the number of facilities in each combination.

! Total annualized compliance costs for subcategory and discharge class divided by number of facilities in that class.

2 Ratio of posttax annualized compliance costs to net income and cash flow.

3 Probability net income or cash flow less than posttax annualized compliance costs minus probability net income or cash flow less than zero.
4 Closures: probability cash flow less than annualized compliance costs multiplied by the number of facilities in the subcategory.

5 Option BAT 5 is only found in Poultry operations. Subcategory L includes poultry further operations and mixed further operations.
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Subcategory K incurs the largest impacts under BAT 4 with an incremental probability of closure of 0.6

percent and 0.5 projected closures. Thisis, however, 44 percent lower than the largest facility closure

impacts assuming upper-bound costs. For the proposed direct discharging options, the ratio of compliance

costs to net income and the incremental probability of closure are aso lower than in Section 5.2.1.1. They

are asfollows:

. Subcategory A through D: costs/ net income:

probability of closure:

. Subcategory E through I: costs/ net income:

probability of closure:

. Subcategory J: costs/ net income:

probability of closure:

. Subcategory K: costs/ net income:

probability of closure:

. Subcategory L: costs/ net income:

probability of closure:

1.30 percent
0.23 percent

0.29 percent
0.05 percent

0.68 percent
0.12 percent

2.73 percent
0.49 percent

3.01 percent
0.55 percent

Projected closure impacts are 0.5 facilities under the upgrade cost scenario, with employment losses of

about 230 workers under the proposed options. Note that impacts to Subcategory J are unchanged from

the upper-bound cost estimates because retrofit costs were not estimated for BAT 2.

5.2.2 Projected Closure Impacts by Meat Type and Process Class

5.2.2.1 Upper-Bound Cost Closure Impacts

Table 5-8 summarizes projected facility closure and employment impacts by meat type and process

class, discharge type, as well as technology option. The class level data allows more insight into the range

of impacts projected to occur under the proposed option than does the subcategory data. The impacts listed

for each subcategory in Section 5.2.1.1 above actually consist of aweighted average of class level impacts.

Thus, for each subcategory, the overall ratio of compliance costs to net income and the range of those

impacts in component classesis as follows:
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Table5-8

Economic Closur e Impacts. Upper-Bound Costs

Meat Type and Process Classes

Annualized Compliance Cost Probability
Compliance Costs as a Percentage Cash Flow Proj ected
Number per Facility * of Model Facility 2 LessThan| Facility Impacts*
of Compliance
Option | Facilities Pretax Posttax| Net Income| Cash Flow Costs®| Closures| Employment
Red Meat First Processing (Subcategory A - D)
BAT1 6 $0 $0 0.00% 0.00% 0.00% 0.0 0
BAT2 $0 $0 0.00% 0.00% 0.00% 0.0 ol
BAT3 $11,374]  $6,756 0.25% 0.21% 0.04% 0.0 ol
BAT4 $184,589| $121,398 4.50% 3.74% 0.77% 0.0 0
Red Meat Further Processing (Subcategory E - I)
BAT1 12 $0 $0 0.00% 0.00% 0.00% 0.0 0
BAT?2 $8,376]  $4,949 0.07% 0.06% 0.01% 0.0 ol
BAT3 $9,249|  $5712 0.08% 0.07% 0.01% 0.0 ol
BAT4 $226,301| $148,065 2.19% 1.83% 0.35% 0.0 0
PSES1 168 $72,481|  $45,873 0.71% 0.60% 0.12% 0.2 71
PSES2 $285,920| $185,489 2.89% 2.42% 0.47% 0.8 282
PSES3 $273,780| $178,271 2.78% 2.32% 0.45% 0.7 247
PSEA $348,513| $229,398 3.58% 2.99% 0.58% 1.0 353
Red Meat First and Further Processing (Subcategory A - D)
PSES1 28 $64,589| $41,841 0.84% 0.60% 0.13% 0.0 0
PSES2 $1,035,076| $663,388 13.31% 9.58% 2.08% 0.6 436
PSES3 $751,666| $495,858 9.95% 7.16% 1.55% 0.4 291
PSEA $760,945| $503,560 10.11% 7.27% 1.57% 0.4 291
Red Meat First Processing and Rendering (Subcategory A - D)
BAT1 36 $0 $0 0.00% 0.00% 0.00% 0.0 0
BAT2 $139,773]  $84,239 0.29% 0.25% 0.05% 0.0 O"
BAT3 $1,475,132| $974,022 3.32% 2.91% 0.60% 0.2 318"
BAT4 $1,684,423| $1,114,430 3.80% 3.33% 0.69% 0.3 476“
PSES1 15| $134,637| $88,598 0.30% 0.26% 0.05% 0.0 O"
PSES2 $4,131,629| $2,725,095 9.29% 8.14% 1.71% 0.3 476"
PSES3 $2,656,203| $1,761,919 6.01% 5.26% 1.09% 0.1 159"
PSEA4 $2,610,907| $1,736,959 5.92% 5.19% 1.08% 0.1 159"
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Table 5-8 (cont.)

Economic Closure Impacts. Upper-Bound Costs

Meat Type and Process Classes

Annualized Compliance Cost Probability
Compliance Costs as a Percentage Cash Flow Proj ected
Number per Facility * of Model Facility 2 LessThan| Facility Impacts*
of Compliance
Option | Facilities Pretax Posttax| Net Income| Cash Flow Costs®| Closures| Employment
Red Meat Further Processing and Rendering (Subcategory E - 1)
BAT1 4 $0 $0 0.00% 0.00% 0.00% 0.0 0
BAT2 $51,149|  $30,197 0.21% 0.18% 0.03% 0.0 O"
BAT3 $26,853| $16,674 0.12% 0.10% 0.02% 0.0 O"
BAT4 $656,304| $433,757 3.02% 2.58% 0.48% 0.0 OH
PSES1 7| $113,738] $74,131 0.52% 0.44% 0.08% 0.0 O"
PSES2 $1,382,115| $886,795 6.17% 5.27% 0.98% 0.1 74"
PSES3 $851,122| $561,768 3.91% 3.34% 0.62% 0.0 O"
PSEA $943,350| $625,068 4.35% 3.71% 0.69% 0.0 0
Red Meat First Processing, Further Processing, and Rendering (Subcategory A - D)
BAT1 24 $0 $0 0.00% 0.00% 0.00% 0.0 0
BAT2 $173,538| $102,595 0.35% 0.31% 0.06% 0.0 O"
BAT3 $80,737|  $50,391 0.17% 0.15% 0.03% 0.0 O"
BAT4 $1,978,756| $1,311,902 4.47% 3.92% 0.81% 0.2 318“
PSES1 17| $158,829| $105,585 0.36% 0.32% 0.06% 0.0 O"
PSES2 $2,900,742| $1,873,902 6.39% 5.60% 1.16% 0.2 318"
PSES3 $1,660,618| $1,097,217 3.74% 3.28% 0.68% 0.1 159"
PSEA $3,013,724| $2,008,464 6.85% 6.00% 1.24% 0.2 318"
Poultry First Processing (Subcategory K) ||
BAT1 49 $0 $0 0.00% 0.00% 0.00% 0.0 ol
BAT2 $32,617|  $19,048 0.24% 0.19% 0.04% 0.0 0
BAT3 $402,059| $264,617 3.33% 2.61% 0.59% 0.3 211
BAT4 $515,806| $341,425 4.31% 3.38% 0.77% 0.3 211
BATS5 $560,232| $372,064 4.72% 3.69% 0.84% 0.4 249
PSES1 92 $84,368|  $54,737 0.69% 0.54% 0.12% 0.1 38
PSES2 $952,857| $622,905 7.72% 6.06% 1.39% 12 844
PSES3 $739,031| $489,080 6.11% 4.78% 1.10% 1.0 671
PSEA $769,859| $511,067 6.42% 5.03% 1.15% 11 807
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Meat Type and Process Classes

Table 5-8 (cont.)
Economic Closure Impacts. Upper-Bound Costs

Annualized Compliance Cost Probability
Compliance Costs as a Percentage Cash Flow Proj ected
Number per Facility * of Model Facility 2 LessThan| Facility Impacts*
of Compliance
Option | Facilities Pretax Posttax| Net Income| Cash Flow Costs®| Closures| Employment
Poultry Further Processing (Subcategory L)
BAT1 13 $0 $0 0.00% 0.00% 0.00% 0.0 0
BAT2 $18,084|  $10,853 0.40% 0.33% 0.07% 0.0 0
BAT3 $189,147| $124,240 4.56% 3.81% 0.84% 0.1 16
BAT4 $251,412| $166,155 6.11% 5.10% 1.13% 0.1 16
BATS5 $274,471| $182,451 6.71% 5.61% 1.24% 0.1 16
PSES1 155 $68,468|  $44,034 1.72% 1.45% 0.32% 0.5 80,
PSES2 $401,506| $260,392 10.20% 8.59% 1.91% 29 488
PSES3 $289,937| $190,988 7.45% 6.28% 1.39% 2.1 360,
PSEA $358,060| $238,006 9.33% 7.86% 1.75% 2.7 456
Poultry First and Further Processing (Subcategory K)
BAT1 16 $0 $0 0.00% 0.00% 0.00% 0.0 0
BAT2 $50,359|  $30,367 0.30% 0.24% 0.05% 0.0 0
BAT3 $487,028| $319,898 3.38% 2.68% 0.60% 0.1 38
BAT4 $726,500] $481,243 5.12% 4.06% 0.92% 0.2 174
BATS5 $786,050| $522,705 5.62% 4.45% 1.01% 0.2 174
PSES1 29 $9,939 $5,805 0.07% 0.05% 0.01% 0.0 0
PSES2 $953,462| $606,678 5.92% 4.73% 1.07% 0.3 211
PSES3 $800,429| $527,679 5.42% 4.31% 0.97% 0.2 174
PSEA $823,911| $544,926 5.70% 4.52% 1.02% 0.3 211
Poultry First Processing and Rendering (Subcategory K)
BAT1 17 $0 $0 0.00% 0.00% 0.00% 0.0 0
BAT2 $61,494|  $36,447 0.49% 0.42% 0.09% 0.0 0
BAT3 $560,984| $370,537 5.24% 4.43% 0.98% 0.1 16
BAT4 $703,209| $466,017 6.68% 5.65% 1.25% 0.2 152
BATS5 $745,836| $497,125 7.24% 6.12% 1.36% 0.3 168
PSES1 5 $19,013]  $11,150 0.17% 0.14% 0.03% 0.0 0
PSES2 $2,279,835| $1,474,420 18.27% 15.45% 3.50% 0.1 16
PSES3 $1,142,017| $756,188 10.02% 8.48% 1.89% 0.1 16
PSEA $1,149,785| $763,895 10.30% 8.72% 1.94% 0.1 16
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Meat Type and Process Classes

Table 5-8 (cont.)
Economic Closure Impacts. Upper-Bound Costs

Annualized Compliance Cost Probability
Compliance Costs as a Percentage Cash Flow Proj ected
Number per Facility * of Model Facility 2 LessThan| Facility Impacts*
of Compliance
Option | Facilities Pretax Posttax| Net Income| Cash Flow Costs®| Closures| Employment
Poultry Further Processing and Rendering (Subcategory L)
PSES1 15 $45,498|  $29,218 0.36% 0.28% 0.06% 0.0 0
PSES2 $783,429| $503,303 5.25% 4.17% 0.94% 0.2 174
PSES3 $518,601| $341,080 3.97% 3.13% 0.71% 0.1 38
PSEA $537,257| $354,482 4.24% 3.33% 0.76% 0.1 38
Poultry First Processing, Further Processing, and Rendering (Subcategory K)
BAT1 6 $0 $0 0.00% 0.00% 0.00% 0.0 0
BAT2 $169,617|  $99,056 0.83% 0.67% 0.15% 0.0 O"
BAT3 $1,293,051| $852,850 7.38% 5.96% 1.34% 0.0 O"
BAT4 $1,310,040| $865,627 7.61% 6.14% 1.38% 0.0 O"
BATS5 $1,415,110] $939,292 8.29% 6.68% 1.51% 0.0 0
PSES1 12| $157,724| $103,338 0.82% 0.67% 0.15% 0.0 0
PSES2 $4,020,330| $2,626,437 19.07% 15.69% 3.58% 0.5 582
PSES3 $2,187,182| $1,452,861 10.96% 8.98% 2.02% 0.2 174
PSEA $2,163,118| $1,440,597 10.97% 8.98% 2.03% 0.2 174
Mixed Further Processing (61 percent in Subcategory E - 1, 39 percent in Subcategory L)
BAT1 5 $0 $0 0.00% 0.00% 0.00% 0.0 0
BAT2 $22,640|  $13,538 0.30% 0.25% 0.05% 0.0 O"
BAT3 $138,552|  $91,709 2.03% 1.68% 0.32% 0.0 O"
BAT4 $377,450| $252,797 5.60% 4.64% 0.88% 0.0 0
PSES1 97 $74,822|  $49,043 1.09% 0.90% 0.17% 0.2 33
PSES2 $622,276| $405,609 8.99% 7.44% 1.42% 14 228
PSES3 $431,450| $287,192 6.37% 5.27% 1.00% 1.0 163
PSEA $623,290] $421,259 9.34% 7.73% 1.47% 14 228
Rendering (Subcategory J)
BAT1 21 $0 $0 0.00% 0.00% 0.00% 0.0 0
BAT2 $24,340|  $14,458 0.68% 0.56% 0.12% 0.0 O"
BAT3 $255,876| $168,926 8.03% 6.55% 1.45% 0.3 14"
BAT4 $278,194| $184,386 8.78% 7.16% 1.59% 0.3 14"
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Meat Type and Process Classes

Table 5-8 (cont.)
Economic Closure Impacts. Upper-Bound Costs

Annualized Compliance Cost Probability
Compliance Costs as a Percentage Cash Flow Proj ected
Number per Facility * of Model Facility 2 LessThan| Facility Impacts*
of Compliance

Option | Facilities Pretax Posttax| Net Income| Cash Flow Costs®| Closures| Employment
PSESL 75| $16,408]  $10,429 0.50% 0.41% 0.09% 0.0 0
PSES2 $287,088| $186,713 8.78% 7.13% 1.58% 1.2 66
PSES3 $344,581] $228,365  10.79% 8.78% 1.95% 15 81
PSES4 $360,747] $239,901]  11.36% 9.25% 2.06% 16 89
Total Excluding 65 Certainty Facilities

BAT1 209 NA NA NA NA NA 0.0 0
BAT2 NA NA NA NA NA 0.0 0
BAT3 NA NA NA NA NA 11 613
BAT4 NA NA NA NA NA 16 1,361
BAT5 101° NA NA NA NA NA 1.0 607
PSESL 715 NA NA NA NA NA 1.0 222
PSES2 NA NA NA NA NA 9.8 4,195
PSES3 NA NA NA NA NA 7.5 2,533
PSES4 NA NA NA NA NA 9.2 3,140
Total Including 65 Certainty Facilities

BAT1 226 NA NA NA NA NA 0.0 0
BAT?2 NA NA NA NA NA 0.0 ol
BAT3 NA NA NA NA NA 1.2 662
BAT4 NA NA NA NA NA 17 1,470
BATS NA NA NA NA NA 11 656“
PSESL 772 NA NA NA NA NA 11 240
PSES? NA NA NA NA NA 10.6 4,531
PSES3 NA NA NA NA NA 8.1 2,736||
PSESA NA NA NA NA NA 9.9 3,391

All impacts presented in this table are the average of results for each meat type and process class, discharge type and model

facility size combination,

weighted by the number of facilities in each combination.

! Total annualized compliance costs for class and discharge class divided by number of facilitiesin that class.
2 Ratio of posttax annualized compliance costs to net income and cash flow.
3 Probability net income or cash flow less than posttax annualized compliance costs minus probability net income or cash flow

less than zero.

4 Closures: probability cash flow less than annualized compliance costs multiplied by the number of facilitiesin the

subcategory.

5 Option BAT 5 is only found in Poultry operations.
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Subcategory A through D: costs/ net income: 1.90 percent
— red meat first processing, further 0.17 percent
processing, and rendering
— red meat first processing and 3.32 percent
rendering
Subcategory E through | costs/ net income: 0.40 percent
— red meat further processing 0.08 percent
— mixed further processing 2.03 percent
. Subcategory J. costs/ net income: 0.68 percent
— rendering
. Subcategory K: costs/ net income: 3.98 percent
— poultry first processing 3.33 percent
— poultry first processing, further 7.38 percent
processing, and rendering
. Subcategory L: costs/ net income: 4.23 percent
— mixed further processing 2.03 percent
— poultry further processing 4.56 percent

The largest ratio of compliance costs to net income under the proposed options is projected in the poultry
first processing, further processing, and rendering class (7.38 percent — Subcategory K), followed by
poultry first processing and rendering (5.24 percent — Subcategory K), and poultry further processing
(4.56 percent — Subcategory K).

5.2.2.2 Upgrade Cost Closure | mpacts

Table 5-9 summarizes projected facility closure and employment impacts based on upgrade costs
by meat type and process class, discharge type, and technology option.

Under the proposed options, (BAT 3 for all classes except rendering and BAT 2 for rendering),
there are atotal of 0.4 facility closures projected with employment losses totaling 229 for al classes
combined. Comparing the range of disaggregated class level cost to net income ratio for the proposed
option with the subcategory level ratio:
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Table5-

9

Economic Closure Impacts: Retrofit Costs
Meat Type and Process Classes

Annualized

Compliance Cost

Compliance Costs as a Percentage P(;Z;atl)zllhotv)\// Proj ected
R— per Facility * of Model Facility 2 . Facility Impacts*
of Compliance
Option | Facilities Pretax Posttax| Net Income| Cash Flow Costs®| Closures| Employment
Red Meat First Processing (Subcategory A - D)
BAT1 6 NA NA NA NA NA NA NA
BAT?2 NA NA NA NA NA NA NA
BAT3 $11,374 $6,756 0.25% 0.21% 0.04% 0.0 0
BAT4 $99,815 $59,290 2.20% 1.83% 0.38% 0.0 O"
Red Meat Further Processing (Subcategory E - I) ||
BAT1 12 NA NA NA NA NA NA NA||
BAT?2 NA NA NA NA NA NA NA||
BAT3 $8,049  $4,840 0.07%|  0.06% 0.01% 0.0 ol
BAT4 $115,742 $67,795 0.99% 0.83% 0.16% 0.0 0
PSES1 168 NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA
PSES3 $273,780| $178,271 2.78% 2.32% 0.45% 0.7 247
PSEA $348,513| $229,398 3.58% 2.99% 0.58% 1.0 353
Red Meat First and Further Processing (Subcategory A - D)
PSES1 28 NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA
PSES3 $698,938| $457,576 9.18% 6.61% 1.43% 0.4 291
PSEA $722,420| $475,589 9.54% 6.87% 1.48% 04 291
Red Meat First Processing and Rendering (Subcategory A - D)
BAT1 36 NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA
BAT3 $1,039,337| $657,618 2.24% 1.96% 0.40% 0.1 159
BAT4 $1,279,089| $820,142 2.80% 2.45% 0.51% 0.1 159“
PSESL 15 NA NA NA NA NA NA NA||
PSES? NA NA NA NA NA NA NA||
PSES3 $2,656,203| $1,761,919 6.01% 5.26% 1.09% 0.1 159"
PSEA $2,610,907| $1,736,959 5.92% 5.19% 1.08% 0.1 159"
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Table 5-9 (cont.)
Economic Closure Impacts: Retrofit Costs
Meat Type and Process Classes

Annualized Compliance Cost -
Compliance Costs as a Percentage P(;Z;atl)zllhotv)\// Proj ected
R—— per Facility * of Model Facility 2 . Facility Impacts*
of Compliance
Option | Facilities Pretax Posttax| Net Income| Cash Flow Costs®| Closures| Employment
Red Meat Further Processing and Rendering (Subcategory E - 1)
BAT1 4 NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA
BAT3 $23,011 $13,885 0.10% 0.08% 0.02% 0.0 0
BAT4 $305,475| $179,043 1.25% 1.06% 0.20% 0.0 OH
PSESL 7 NA NA NA NA NA NA NA||
PSES? NA NA NA NA NA NA NA||
PSES3 $794,739| $520,832 3.63% 3.09% 0.57% 0.0 O||
PSEA $894,148| $589,346 4.10% 3.50% 0.65% 0.0 O||
Red Meat First Processing, Further Processing, and Rendering (Subcategory A - D) ||
BAT1 24 NA NA NA NA NA NA NA||
BAT?2 NA NA NA NA NA NA NA||
BAT3 $68,188 $41,280 0.14% 0.12% 0.03% 0.0 O||
BAT4 $893,119| $523,688 1.79% 1.56% 0.32% 0.0 0
PSES1 17 NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA
PSES3 $1,212,088| $771,568 2.63% 2.30% 0.47% 0.1 159
PSEA $2,272,104| $1,470,020 5.01% 4.39% 0.91% 0.2 318
Poultry First Processing (Subcategory K)
BAT1 49 NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA
BAT3 $286,611| $180,797 2.28% 1.78% 0.40% 0.1 38
BAT4 $369,260| $235,027 2.97% 2.32% 0.53% 0.3 211
BATS5 NA NA NA NA NA NA NA
PSES1 92 NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA
PSES3 $716,498| $472,720 5.90% 4.63% 1.06% 0.9 633
PSEA $753,642|  $499,293 6.27% 4.91% 1.13% 1.0 671
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Table 5-9 (cont.)
Economic Closure Impacts: Retrofit Costs
Meat Type and Process Classes

Annualized Compliance Cost -
Compliance Costs as a Percentage P(;Z;atl)zllhotv)\// Proj ected
R—— per Facility * of Model Facility 2 . Facility Impacts*
of Compliance
Option | Facilities Pretax Posttax| Net Income| Cash Flow Costs®| Closures| Employment
Poultry Further Processing (Subcategory L)
BAT1 13 NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA
BAT3 $140,337 $88,567 3.25% 2.72% 0.60% 0.1 16
BAT4 $183,847| $116,777 4.29% 3.59% 0.79% 0.1 16
BATS5 NA NA NA NA NA NA NA
PSES1 155 NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA
PSES3 $289,937| $190,988 7.45% 6.28% 1.39% 2.1 360,
PSEA $358,060| $238,006 9.33% 7.86% 1.75% 2.7 456
Poultry First and Further Processing (Subcategory K)
BAT1 16 NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA
BAT3 $349,667| $220,169 2.34% 1.85% 0.42% 0.0 0
BAT4 $487,768| $307,915 3.30% 2.62% 0.59% 0.1 38
BATS5 NA NA NA NA NA NA NA
PSES1 29 NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA
PSES3 $677,150] $438,173 4.50% 3.58% 0.81% 0.2 174
PSEA $720,163|  $469,602 4.88% 3.88% 0.88% 0.2 174
Poultry First Processing and Rendering (Subcategory K)
BAT1 17 NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA
BAT3 $398,732|  $252,506 3.59% 3.04% 0.67% 0.1 16
BAT4 $514,487| $328,714 4.70% 3.98% 0.88% 0.1 16
BAT5 NA NA NA NA NA NA NA
PSES1 5 NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA
PSES3 $1,142,017| $756,188 10.02% 8.48% 1.89% 0.1 16
PSEA $1,149,785| $763,895 10.30% 8.72% 1.94% 0.1 16
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Table 5-9 (cont.)
Economic Closure Impacts: Retrofit Costs
Meat Type and Process Classes

Annualized Compliance Cost -
Compliance Costs as a Percentage P(;Zts)hatl)zllhotv)\// Proj ected
R—— per Facility * of Model Facility 2 . Facility Impacts*
of Compliance
Option | Facilities Pretax Posttax| Net Income| Cash Flow Costs®| Closures| Employment
Poultry Further Processing and Rendering (Subcategory L)
PSES1 15 NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA
PSES3 $499,078| $326,905 3.81% 3.00% 0.68% 0.1 38
PSEA $523,737|  $344,666 4.11% 3.23% 0.73% 0.1 38
Poultry First Processing, Further Processing, and Rendering (Subcategory K)
BAT1 6 NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA
BAT3 $914,703| $578,155 5.02% 4.05% 0.91% 0.0 0
BAT4 $1,049,175| $676,229 5.89% 4.76% 1.07% 0.0 0
BATS5 NA NA NA NA NA NA NA
PSES1 12 NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA
PSES3 $2,116,535| $1,401,569 10.55% 8.65% 1.95% 0.2 174
PSEA $2,140,383| $1,424,090 10.81% 8.85% 1.99% 0.2 174
Mixed Further Processing (61 percent in Subcategory E - 1, 39 percent in Subcategory L)
BAT1 5 NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA
BAT3 $101,224 $64,361 1.43% 1.18% 0.22% 0.0 0
BAT4 $215,312] $134,011 2.97% 2.46% 0.46% 0.0 0
PSES1 97 NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA
PSES3 $431,450| $287,192 6.37% 5.27% 1.00% 1.0 163
PSEA $623,290] $421,259 9.34% 7.73% 1.47% 14 228
Rendering (Subcategory J)
BAT1 21 NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA
BAT3 $188,683| $119,699 5.70% 4.65% 1.02% 0.3 14
BAT4 $219,544| $141,417 6.74% 5.49% 1.21% 0.3 14
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Table 5-9 (cont.)
Economic Closure Impacts: Retrofit Costs
Meat Type and Process Classes

Annualized Compliance Cost -
Compliance Costs as a Percentage P(;Zts)hatl)zllhotv)\// Proj ected
R—— per Facility * of Model Facility 2 . Facility Impacts*
of Compliance

Option | Facilities Pretax Posttax| Net Income| Cash Flow Costs®| Closures| Employment
PSES1 75 NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA
PSES3 $285,034| $184,740 8.74% 7.11% 1.58% 12 66
PSEA $305,958| $199,761 9.47% 7.71% 1.71% 12 66
Total Excluding 65 Certainty Facilities

BAT1 209 NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA
BAT3 $3,529,916| $2,228,633 NA NA NA 0.7 243
BAT4 $5,732,634| $3,590,047 NA NA NA 1.0 454
BATS5 101° NA NA NA NA NA NA NA
PSES1 715 NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA
PSES3 $11,793,448| $7,748,641 NA NA NA 7.1 2,480
PSEA $13,423,111| $8,861,884 NA NA NA 8.6 2,944
Total Including 65 Certainty Facilities

BAT1 226 NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA
BAT3 $3,812,309| $2,406,923 NA NA NA 0.8 262
BAT4 $6,191,244| $3,877,251 NA NA NA 11 490
BAT5 NA NA NA NA NA NA NA
PSES1 772 NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA
PSES3 $12,736,923| $8,368,532 NA NA NA 7.7 2,678
PSE4 $14,496,959| $9,570,835 NA NA NA 9.3 3,180

All impacts presented in this table are the average of results for meat type and process class, discharge type and model facility
size combination, weighted by the number of facilitiesin each combination.
! Total annualized compliance costs for subcategory and discharge class divided by number of facilities in that class.
2 Ratio of posttax annualized compliance costs to net income and cash flow.
3 Probability net income or cash flow less than posttax annualized compliance costs minus probability net income or cash flow

less than zero.

4 Closures: probability cash flow less than annualized compliance costs multiplied by the number of facilitiesin the

subcategory.

5 Option BAT 5 is only found in Poultry operations.
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Subcategory A through D:

— red meat first processing, further
processing, and rendering

— red meat first processing and
rendering

Subcategory E through I:
— red meat further processing
— mixed further processing

Subcategory J.
— rendering

Subcategory K:

— poultry first processing

— poultry first processing, further
processing, and rendering

Subcategory L:
— mixed further processing
— poultry further processing

costs/ net income:

costs/ net income:

costs/ net income:

costs/ net income:

costs/ net income:

1.30 percent
0.14 percent

2.24 percent

0.29 percent
0.07 percent
1.43 percent

0.68 percent

2.73 percent
2.28 percent
5.02 percent

3.01 percent
1.43 percent
3.25 percent

The largest ratio of compliance costs to net income under the proposed option is projected in the poultry

first processing, further processing, and rendering class (5.02 percent — Subcategory K), followed by

poultry first processing and rendering (3.59 percent — Subcategory K), and poultry further processing

(3.25 percent — Subcategory L).

53

FACILITY NONCLOSURE IMPACTS

These impacts include:*

ratio of pretax annualized compliance costs to model facility revenues,

EPA calculated nonclosure impacts for facilities impacted by the proposed effluent guideline.

4 Asdiscussed in Chapter 3, nonclosure impacts are estimated assuming that the distribution for each of

the four income measures is normal. Appendix E presents a sensitivity analysis based on the assumption that
revenues have alognormal (i.e., positively skewed) distribution. Also note that in the above analysis, EPA nets out

the probability that facilities earn negative baseline income under each of the four income measures.
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. ratio of pretax annualized compliance costs to model facility EBIT,

. ratio of posttax annualized compliance costs to model facility net income,
. ratio of posttax annualized compliance costs to model facility cash flow,
. number of facilities expected to incur pretax annualized compliance costs exceeding 1, 3,

5, and 10 percent of revenues, and

. number of facilities expected to incur posttax annualized compliance costs exceeding 3, 5,
and 10 percent of cash flow.

Because there are generally no definitive thresholds for any one of these four income measures that will
cause afacility to close if exceeded (other than if the ratio of compliance costs to cash flow exceeds 100

percent), EPA calls these ratio measures “ nonclosure impacts.”

Asdiscussed in the closure analysis, the relative size of impacts is directly related to the estimated
compliance costs per facility as a percent of facility income and the number of facilities in the subcategory
or meat type and process class. Hence, in generd, the larger the: (1) ratio of pretax annualized costs to
revenues or EBIT, (2) ratio of posttax annualized costs to net income or cash flow, and (3) the number of
facilities in the subcategory, the greater will be the number of facilities projected to incur compliance costs

exceeding any given impact threshold (e.g., greater than 3 percent of revenues).

Note that for any given option, the size of some ratios relative to each other can be unambiguousy
ranked. The ratio of pretax compliance costs to revenues will always be smaller than the ratio of pretax
compliance costs to EBIT; both ratios have the same numerator (pretax compliance costs), but because the
denominator EBIT is always smaller than denominator revenues (since EBIT equals revenues minus costs),
the resulting ratio is always larger. Similarly, the ratio of posttax compliance costs to net income will
always be smaller than the ratio of posttax compliance costs to cash flow; both ratios have the same
numerator (posttax compliance costs), but because the denominator net income is always smaller than
denominator cash flow (since cash flow equals net income plus depreciation) a larger ratio will result. In
general, the cash flow and EBIT ratios cannot be unambiguoudy ranked. The denominator cash flow
should be smaller than the denominator EBIT. However, the numerator posttax compliance costs is also

smaller than the numerator pretax compliance costs, therefore the relative size of the two ratios will depend
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on taxes and depreciation, which may vary. For the meat products industry analysis, the cash flow ratio is,

with the exception of some options in the rendering subcategory, larger than the EBIT ratio.

5.3.1 NonclosureImpacts by Subcategory

5.3.1.1 Upper-Bound Cost Nonclosure | mpacts

Table 5-10 presents a summary of impacts by subcategory, discharge type, and technology option

(the ratio of compliance costs to net income may be found on closure impact tables 5-6 through 5-9).

Among the direct dischargers, the largest impacts are seen under BAT 5 for Subcategory K. Of the 88

facilitiesin that subcategory, 19 are projected to incur compliance costs greater than 1 percent of revenues

(22 percent of all facilitiesin Subcategory K), and 4 will face compliance cost greater than 3 percent of

revenues (5 percent). Twenty-one facilities are projected to incur costs greater than 5 percent of cash flow

(24 percent).

Results for the proposed direct discharging options, BAT 3 (Subcategories A through D, E through

I, K, and L) and BAT 2 (Subcategory J), are presented below. The ratio of compliance costs to average

facility revenues, and the number of facilities projected to incur compliance costs greater than 1 percent of

revenues or 3 percent of revenues are:

Subcategory A through D:

Subcategory E through I:

Subcategory J.

Subcategory K:

costs/ revenues:

exceeding 1 percent:
exceeding 3 percent:

costs/ revenues:

exceeding 1 percent:
exceeding 3 percent:

costs/ revenues:

exceeding 1 percent:
exceeding 3 percent:

costs/ revenues:

exceeding 1 percent:
exceeding 3 percent:

0.12 percent
2.1 facilities
0.6 facilities

0.05 percent
0.2 facilities
0.1 facilities

0.17 percent
0.9 facilities
0.3 facilities

0.43 percent
12.2 facilities
2.8 facilities



Table5-10
Nonclosur e Impacts: Upper-Bound Costs
40 CFR 432 Subcategories

Compliance Cost as a Per cent Facilities Incurring Compliance Costs Facilities Incurring Compliance Costszl
Number of Model Facility * Greater Than Per centage of Revenues? Greater Than Percentage of Cash Flow
of

Option | Facilities| Revenues EBIT| Cashflow| 1Percent| 3Percentf 5Percent| 10Percent| 3Percent| 5 Percent 10 Per cent
Subcategory A through D
BAT1 66 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BAT2 0.02% 0.25% 0.25% 0.2 0.0 0.0 0.0 11 0.7 0.3
BAT3 0.12% 1.51% 1.66% 21 0.6 0.3 0.1 85 5.1 2.3
BAT4 0.27% 3.23% 3.58% 4.8 13 0.7 0.3 18.3 10.9 5.2
PSES1 60 0.02% 0.32% 0.44% 0.1 0.0 0.0 0.0 1.9 1.0 0.5
PSES2 0.46% 6.18% 8.09% 9.1 21 13 0.5 33.1 229 11.6
PSES3 0.30% 4.11% 5.59% 5.0 14 0.8 0.4 25.7 16.3 7.9
PSEA 0.36% 4.80% 6.39% 6.3 17 0.9 0.5 294 18.6 8.9
Subcategory E through |
BAT1 19 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BAT2 0.02% 0.11% 0.12% 0.1 0.0 0.0 0.0 0.1 0.0 0.0
BAT3 0.05% 0.30% 0.33% 0.2 0.1 0.1 0.0 0.5 0.2 0.1
BAT4 0.33% 1.92% 2.44% 17 0.5 0.3 0.2 3.2 18 0.9
PSES1 234 0.09% 0.51% 0.67% 5.1 16 0.9 0.5 10.3 6.1 3.0
PSES2 0.52% 3.02% 3.77% 40.8 11.2 6.4 3.0 61.0 36.9 17.8
PSES3 0.41% 2.38% 3.09% 30.1 8.5 4.9 2.3 51.0 30.0 14.6
PSEA 0.55% 3.22% 4.21% 434 11.9 6.8 3.2 68.3 41.3 20.1
Subcategory J
BAT1 21 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BAT2 0.17% 0.60% 0.56% 0.9 0.3 0.2 0.0 0.9 0.5 0.3
BAT3 1.85% 6.38% 6.55% 10.7 3.3 18 1.0 115 7.2 3.4
BAT4 2.02% 6.95% 7.16% 114 3.7 2.1 1.0 12.3 7.8 3.7
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Table 5-10 (cont.)
Nonclosur e Impacts: Upper-Bound Costs
40 CFR 432 Subcategories

Compliance Cost as a Per cent Facilities Incurring Compliance Costs Facilities Incurring Compliance Costszl
Number of Model Facility * Greater Than Per centage of Revenues? Greater Than Percentage of Cash Flow
of

Option | Facilities| Revenues EBIT| Cashflow| 1Percent| 3Percent] 5Percent| 10Percent| 3Percent| 5 Percent 10 Per cent
PSES1 75 0.12% 0.41% 0.41% 2.2 0.6 0.3 0.3 2.3 13 0.7
PSES2 2.04% 7.07% 7.13% 40.7 134 7.6 3.7 42.9 21.7 13.3
PSES3 2.47% 8.54% 8.78% 46.9 16.5 9.4 4.5 48.8 33.9 16.7
PSEA 2.60% 8.96% 9.25% 484 174 9.9 4.7 50.2 35.6 17.7
Subcategory K

BAT1 88 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BAT2 0.04% 0.25% 0.27% 0.6 0.0 0.0 0.0 1.8 11 0.2
BAT3 0.43% 2.59% 3.20% 12.2 2.8 14 0.6 24.7 14.6 6.9
BAT4 0.54% 3.31% 4.13% 16.9 3.6 18 1.0 31.2 19.3 9.0"
BATS5 0.59% 3.59% 4.50% 19.2 4.2 2.2 1.0 33.6 20.9 10.0
PSES1 138 0.06% 0.34% 0.43% 13 0.4 0.2 0.1 4.7 2.7 14
PSES2 0.94% 5.59% 6.95% 50.0 12.7 6.5 2.6 66.9 48.2 25.2
PSES3 0.67% 4.04% 5.18% 35.6 75 3.9 1.8 58.5 38.2 18.3
PSEA 0.70% 4.18% 5.40% 37.3 7.8 4.1 1.9 60.2 39.6 19.2
Subcategory L

BAT1 15 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BAT2 0.05% 0.31% 0.32% 0.1 0.0 0.0 0.0 0.3 0.2 0.1
BAT3 0.48% 3.16% 3.54% 25 0.4 0.2 0.1 4.6 2.6 12
BAT4 0.69% 4.48% 5.04% 4.0 0.8 0.4 0.2 6.3 3.9 1.8
BATS 138 0.75% 4.95% 5.61% 4.0 0.8 0.4 0.2 6.2 3.8 18
PSES1 208 0.18% 1.17% 1.26% 8.8 2.4 14 0.6 20.6 11.9 5.9
PSES2 1.15% 7.40% 8.06% 110.1 23.2 11.7 5.1 120.2 83.3 41.3
PSES3 0.82% 5.30% 5.87% 70.9 14.7 7.7 35 98.4 61.5 29.2
PSEA 1.05% 6.72% 7.51% 974 20.3 104 4.7 116.1 78.0 38.1
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Table 5-10 (cont.)
Nonclosur e Impacts: Upper-Bound Costs
40 CFR 432 Subcategories

Compliance Cost as a Per cent Facilities Incurring Compliance Costs Facilities Incurring Compliance Costszl
Number of Model Facility * Greater Than Per centage of Revenues? Greater Than Percentage of Cash Flow
of

Option | Facilities| Revenues EBIT| Cashflow| 1Percent| 3Percentf 5Percent| 10Percent| 3Percent| 5 Percent 10 Per cent
Total Excluding 65 Certainty Facilities
BAT1 209 NA NA NA 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BAT2 NA NA NA 1.9 03 0.2 0.0 4.2 25 0.9l
BAT3 NA NA NA 21.7 7.2 3.8 18 49.8 29.7 13.9
BAT4 NA NA NA 38.8 9.9 5.3 2.7 71.3 43.7 20.6
BATS5 1013 NA NA NA 23.2 5.0 2.6 12 39.8 24.7 11.8
PSES1 715 NA NA NA 175 5.0 2.8 15 39.8 23.0 115
PSES2 NA NA NA 250.7 62.6 335 14.9 324.1 219.0 109.2
PSES3 NA NA NA 188.5 48.6 26.7 125 2824 179.9 86.7
PSEA NA NA NA 232.8 59.1 321 15.0 324.2 213.1 104.0
Total Including 65 Certainty Facilities
BAT1 226 NA NA NA 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BAT2 NA NA NA 2.1 0.3 0.2 0.0 45 2.7 1.0]
BAT3 NA NA NA 29.9 7.8 4.1 1.9 53.8 321 15.0
BAT4 NA NA NA 41.9 10.7 5.7 29 77.0 47.2 222
BATS NA NA NA 25.1 5.4 2.8 13 43.0 26.7 12.7
PSES1 772 NA NA NA 18.9 5.4 3.0 16 43.0 24.8 12.4
PSES2 NA NA NA 270.8 67.6 36.2 16.1 350.0 236.5 117.9
PSES3 NA NA NA 203.6 52.5 28.8 135 305.0 194.3 93.6)
PSEA NA NA NA 2514 63.8 34.7 16.2 350.1 230.1 112.3

Compliance costs as a percent of facility income results are presented as the average for each subcategory, discharge type and model facility size combination, weighted by the
number of facilitiesin each combination. Number of facilities incurring those impacts is the sum over al facility sizes by subcategory and discharge type.
!Ratio of pretax annualized compliance cost to revenues and EBIT; ratio of posttax annualized compliance costs to cash flow.
2 Probability compliance costs exceed specified percentage of income measure (less probability income measure is equal to zero) multiplied by the number of facilitiesin the
subcategory size class.
3 Option BAT 5 is only found in Poultry operations. Subcategory L includes poultry further operations and mixed further operations. The count for BAT 5 is for poultry further
operations only and hence, the number of facilities is smaller than for other BAT options.

5-57



Subcategory L:

costs/ revenues:
exceeding 1 percent:
exceeding 3 percent:

0.48 percent
2.5 facilities
0.4 facilities

For indirect dischargers, PSES 2 for Subcategory L has the largest nonclosure impacts. There are

atotal of 208 facilitiesin that subcategory, of which 53 percent (110 facilities) are projected to incur

compliance costs exceeding the 1 percent of revenues threshold and 11 percent (23 facilities) face costs

greater than the 3 percent revenue threshold. Eighty-three facilities (40 percent of the totd in the

subcategory) are expected to incur costs greater than the 5 percent of cash flow threshold.

5.3.1.2 Upgrade Cost Nonclosure I mpacts

Using upgrade costs instead of new equipment costs in the analysis, the projected impacts are

smaller. Theratio of compliance costs to average facility revenues, and the number of facilities projected

to incur compliance costs greater than 1 percent of revenues or 3 percent of revenues are:

Subcategory A through D:

Subcategory E through I:

Subcategory J.

Subcategory K:

Subcategory L:
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costs/ revenues:
exceeding 1 percent:
exceeding 3 percent:

costs/ revenues:
exceeding 1 percent:
exceeding 3 percent:

costs/ revenues:
exceeding 1 percent:
exceeding 3 percent:

costs/ revenues:
exceeding 1 percent:
exceeding 3 percent:

costs/ revenues:
exceeding 1 percent:
exceeding 3 percent:

0.09 percent
1.4 facilities
0.3 facilities

0.04 percent
0.2 facilities
0.1 facilities

0.17 percent
0.9 facilities
0.3 facilities

0.30 percent
7.6 facilities
1.7 facilities

0.36 percent
1.5 facilities
0.3 facilities



Results for al options and discharge types at the subcategory level are presented for upgrade costsin Table

5-11.

5.3.2 Nonclosure Impacts by Meat Type and Process Class

5.3.2.1 Upper-Bound Cost Nonclosure | mpacts

Table 5-12 shows nonclosure impacts by meat type and process class, discharge type, and

technology option. From this table, EPA presents the upper and lower nonclosure impacts by class within

each overall subcategory average for the proposed direct discharging options (BAT 3: Subcategories A
through D, E through I, K, and L, and BAT 2: Subcategory J) below. The range for the ratio of estimated

compliance costs to average facility revenues in each subcategory is:

. Subcategory A through D: costs/ revenues:
— red meat first processing, further
processing, and rendering
— red mest first processing and rendering

. Subcategory E through I: costs/ revenues:
— red meat further processing
— mixed further processing °

. Subcategory J costs/ revenues:
— rendering
. Subcategory K costs/ revenues:

— poultry first processing
— poultry first processing, further
processing and rendering

0.12 percent
0.01 percent

0.22 percent
0.05 percent
0.01 percent
0.27 percent
0.17 percent
0.43 percent

0.32 percent
0.84 percent

® The number of mixed further processing facilities for which compliance costs are greater than any given
income threshold is allocated to Subcategory E through | and Subcategory L in the following way: 0.61 percent of
them are placed in Subcategory E through | and 0.39 percent are placed in Subcategory L. For example, the
number of facilities with costs greater than 1 percent of revenues in the mixed further processing classis0.4. This
number is scaled by 0.61 to estimate the number of impacted mixed meat facilities in Subcategory E through I, and
by 0.39 to estimate those impacted facilities in Subcategory L. Thisresultsin 0.2 impacted facilities (rounding to

the nearest tenth of afacility) allocated to each subcategory (see Section 2.2.2.1 for more detail).
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Table5-11
Nonclosure Impacts: Retrofit Costs
40 CFR 432 Subcategories

Compliance Cost as Per cent Facilities Incurring Compliance Costs Facilities Incurring Compliance Costszl
Number of Model Facility * Greater Than Percentage of Revenues? Greater Than Percentage of Cash Flow
of

Option| Facilities| Revenues EBIT| Cash Flow| 1Percent| 3Percent] 5Percent| 10Percent| 3Percent| 5 Percent 10 Per cent
Subcategory A through D
BAT1 66 NA NA NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA NA NA
BAT3 0.09% 1.07% 1.13% 14 0.3 0.2 0.1 5.7 3.3 1.6
BAT4 0.16% 1.99% 2.07% 2.7 0.8 0.4 0.1 104 6.1 29
PSES1 60 NA NA NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA NA NA
PSES3 0.27% 3.74% 5.05% 4.5 12 0.7 0.2 235 14.7 7.0
PSEA 0.32% 4.32% 5.75% 55 16 0.8 0.4 26.9 16.7 7.9
Subcategory E through |
BAT1 19 NA NA NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA NA NA
BAT3 0.04% 0.22% 0.24% 0.2 0.1 0.0 0.0 0.2 0.1 0.1
BAT4 0.17% 1.00% 1.14% 0.9 0.3 0.2 0.1 14 0.9 0.4
PSES1 234 NA NA NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA NA NA
PSES3 0.41% 2.37% 3.09% 30.0 85 4.9 2.3 50.9 30.0 14.6
PSEA 0.55% 3.22% 4.20% 433 11.9 6.8 3.2 68.2 41.3 20.1
Subcategory J
BAT1 21 NA NA NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA NA NA
BAT3 1.37% 4.72% 4.65% 8.0 2.4 14 0.7 85 5.0 2.4
BAT4 1.60% 5.49% 5.49% 9.2 2.8 1.6 0.8 9.9 6.0 2.8
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Table 5-11 (cont.)
Nonclosure Impacts: Retrofit Costs
40 CFR 432 Subcategories

Compliance Cost as Per cent

Facilities Incurring Compliance Costs

Facilities Incurring Compliance Costs ZI

Number of Model Facility * Greater Than Percentage of Revenues? Greater Than Percentage of Cash Flow
of

Option| Facilities| Revenues EBIT| Cash Flow| 1Percent| 3Percent] 5Percent| 10Percent| 3Percent| 5 Percent 10 Per cent
PSES1 75 NA NA NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA NA NA
PSES3 2.05% 7.07% 7.11% 41.2 13.3 7.7 3.7 43.3 27.8 13.3
PSEA 2.21% 7.60% 7.71% 435 145 8.3 4.0 45.6 30.1 145
Subcategory K

BAT1 88 NA NA NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA NA NA
BAT3 0.30% 1.85% 2.19% 7.6 17 1.0 0.3 16.9 9.8 4.6
BAT4 0.39% 2.39% 2.86% 10.9 2.6 13 0.5 22.3 13.0 6.2
BATS NA NA NA NA NA NA NA NA NA NA
PSES1 138 NA NA NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA NA NA
PSES3 0.64% 3.83% 4.89% 33.2 7.1 3.7 16 55.8 36.0 17.2
PSEA 0.67% 4.02% 5.17% 355 7.6 3.8 17 57.8 38.0 18.3
Subcategory L

BAT1 15 NA NA NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA NA NA
BAT3 0.36% 2.35% 2.52% 15 0.3 0.2 0.1 3.2 18 0.8
BAT4 0.49% 3.19% 3.44% 2.3 0.5 0.2 0.1 4.5 2.6 1.2
BATS 138 NA NA NA NA NA NA NA NA NA NA
PSES1 208 NA NA NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA NA NA
PSES3 0.82% 5.30% 5.86% 70.9 14.7 7.7 35 98.3 61.4 29.2
PSEA 1.04% 6.71% 7.50% 974 20.3 104 4.7 115.9 77.9 37.9
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Table 5-11 (cont.)
Nonclosure Impacts: Retrofit Costs
40 CFR 432 Subcategories

Compliance Cost as Per cent Facilities Incurring Compliance Costs Facilities Incurring Compliance Costszl
Number of Model Facility * Greater Than Percentage of Revenues? Greater Than Percentage of Cash Flow
of

Option| Facilities| Revenues EBIT| Cash Flow| 1Percent| 3Percent] 5Percent| 10Percent| 3Percent| 5 Percent 10 Per cent
Total Excluding 65 Certainty Facilities
BAT1 209 NA NA NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA NA NA
BAT3 NA NA NA 18.7 4.8 2.8 12 34.5 20.0 9.5
BAT4 NA NA NA 26.0 7.0 3.7 16 48.5 28.6 135
BATS5 1013 NA NA NA NA NA NA NA NA NA NA
PSES1 715 NA NA NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA NA NA
PSES3 NA NA NA 179.8 44.8 24.7 11.3 271.8 169.9 81.3
PSEA NA NA NA 225.2 55.9 30.1 14.0 314.4 204.0 98.7
Total Including 65 Certainty Facilities
BAT1 226 NA NA NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA NA NA
BAT3 NA NA NA 20.2 5.2 3.0 13 37.3 21.6 10.3
BAT4 NA NA NA 28.1 7.6 4.0 17 524 30.9 14.6
BATS NA NA NA NA NA NA NA NA NA NA
PSES1 772 NA NA NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA NA NA
PSES3 NA NA NA 194.2 484 26.7 12.2 2935 183.5 87.8
PSEA NA NA NA 243.2 60.4 325 15.1 339.6 220.3 106.6

Compliance costs as a percent of facility income results are presented as the average for each subcategory, discharge type and model facility size combination, weighted by the
number of facilities in each combination.
Number of facilities incurring those impacts is the sum over al facility sizes by subcategory and discharge type.
! Ratio of pretax annualized compliance cost to revenues and EBIT; ratio of posttax annualized compliance costs to cash flow.
2 Probability compliance costs exceed specified percentage of income measure (less probability income measure is equal to zero) multiplied by the number of facilitiesin the

subcategol

ry size class.

3 Option BAT 5 is only found in Poultry operations. Subcategory L includes poultry further operations and mixed further operations. The count for BAT 5 is for poultry further
operations only and hence, the number of facilities is smaller than for other BAT options.
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Table5-12

Nonclosur e Impacts: Upper-Bound Costs

Meat Type and Process Classes

Compliance Cost as Per cent

Facilities Incurring Compliance Costs

Facilities Incurring Compliance Costs

Numb?):c of Model Facility * Greater Than Percentage of Revenues? Greater Than Percentage of Cash Flow 3
Option |Facilities Revenueﬁ‘ EBI T‘ Cash Flow| 1Percent|] 3Percent] 5Percent] 10Percent| 3 Percent‘ 5 Percent‘ 10 Per cent
Red Meat First Processing (Subcategory A - D)
BAT1 6 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BAT2 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0"
BAT3 0.02% 0.21% 0.21% 0.0 0.0 0.0 0.0 0.1 0.1 0.0"
BAT4 0.27% 3.40% 3.74% 0.4 0.1 0.1 0.0 18 1.0 O.5||
Red Meat Further Processing (Subcategory E - I) ||
BAT1 12 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0"
BAT2 0.01% 0.04% 0.06% 0.0 0.0 0.0 0.0 0.0 0.0 0.0"
BAT3 0.01% 0.05% 0.07% 0.0 0.0 0.0 0.0 0.1 0.0 0.0
BAT4 0.21% 1.20% 1.83% 0.6 0.2 0.1 0.1 15 0.8 0.4
PSES1 168 0.07% 0.40% 0.60% 2.8 0.9 0.5 0.3 6.6 3.9 1.9
PSES2 0.27% 1.57% 2.42% 12.6 3.7 2.2 11 28.9 16.8 8.1
PSES3 0.26% 1.50% 2.32% 12.0 3.6 21 1.0 27.6 16.0 7.9
PSEA 0.33% 1.91% 2.99% 15.8 4.6 2.7 13 36.1 21.0 10.2
Red Meat First and Further Processing (Subcategory A - D)
PSES1 28 0.02% 0.38% 0.60% 0.1 0.0 0.0 0.0 13 0.7 0.4
PSES2 0.39% 6.15% 9.58% 3.2 0.8 0.5 0.2 18.9 13.3 6.6
PSES3 0.29% 4.47% 7.16% 21 0.6 0.3 0.2 15.9 10.1 4.8
PSEA 0.29% 4.52% 7.27% 21 0.6 0.3 0.2 16.1 10.2 4.9
Red Meat First Processing and Rendering (Subcategory A - D)
BAT1 36 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BAT2 0.02% 0.25% 0.25% 0.1 0.0 0.0 0.0 0.6 0.4 0.1
BAT3 0.22% 2.63% 2.91% 21 0.6 0.3 0.1 8.1 4.8 2.3
BAT4 0.25% 3.00% 3.33% 25 0.7 0.3 0.1 9.2 55 2.7
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Table 5-12 (continued)

Nonclosur e Impacts: Upper-Bound Costs
Meat Type and Process Classes

Compliance Cost as Per cent

Facilities Incurring Compliance Costs

Facilities Incurring Compliance Costs

Numb(e):c of Model Facility * Greater Than Percentage of Revenues? Greater Than Percentage of Cash Flow
Option |Facilities| Revenues EBIT| Cash Flow| 1Percent| 3Percent|] 5Percent|] 10Percent| 3Percent|] 5 Percent 10 Per cent
PSES1 15 0.02% 0.24% 0.26% 0.0 0.0 0.0 0.0 0.3 0.1 0.0
PSES2 0.61% 7.36% 8.14% 3.6 0.8 0.5 0.1 7.0 5.2 2.9"
PSES3 0.39% 4.73% 5.26% 1.9 0.5 0.3 0.1 55 3.6 1.8"
PSEA 0.39% 4.65% 5.19% 1.9 0.5 0.3 0.1 55 3.6 1.7"
Red Meat Further Processing and Rendering (Subcategory E - 1) ||
BAT1 4 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0"
BAT2 0.03% 0.18% 0.18% 0.0 0.0 0.0 0.0 0.0 0.0 0.0"
BAT3 0.02% 0.10% 0.10% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BAT4 0.38% 2.34% 2.58% 0.4 0.1 0.1 0.0 0.7 0.4 0.2
PSES1 7 0.07% 0.41% 0.44% 0.1 0.0 0.0 0.0 0.2 0.1 0.1
PSES2 0.80% 4.93% 5.27% 1.9 0.5 0.3 0.1 25 15 0.7
PSES3 0.49% 3.04% 3.34% 11 0.3 0.2 0.1 16 0.9 0.4
PSEA 0.55% 3.37% 3.71% 12 0.3 0.2 0.1 1.8 1.0 0.5
Red Meat First Processing, Further Processing, and Rendering (Subcategory A - D)
BAT1 24 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BAT2 0.03% 0.31% 0.31% 0.1 0.0 0.0 0.0 0.5 0.3 0.2
BAT3 0.01% 0.14% 0.15% 0.0 0.0 0.0 0.0 0.3 0.2 0.0
BAT4 0.29% 3.53% 3.92% 1.9 0.5 0.3 0.2 7.3 44 2.0
PSES1 17 0.02% 0.28% 0.32% 0.0 0.0 0.0 0.0 0.3 0.2 0.1
PSES2 0.43% 5.17% 5.60% 2.3 0.5 0.3 0.2 7.2 44 2.1
PSES3 0.24% 2.96% 3.28% 1.0 0.3 0.2 0.1 4.3 2.6 13
PSEA 0.44% 5.37% 6.00% 2.3 0.6 0.3 0.2 7.8 4.8 2.3




Table 5-12 (continued)

Nonclosur e Impacts: Upper-Bound Costs
Meat Type and Process Classes

NileE? Compliance Cost z_as_Percent Facilities Incurring Compliance Costs Facilities Incurring Compliance Costs

of of Model Facility * Greater Than Percentage of Revenues ? Greater Than Percentage of Cash Flow
Option |Facilities Revenueﬁ‘ EBI T‘ Cash Flow| 1Percent] 3Percent] 5Percent| 10Percent| 3Percent| 5 Percent 10 Per cent
Poultry First Processing (Subcategory K)
BAT1 49 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BAT2 0.03% 0.16% 0.19% 0.2 0.0 0.0 0.0 0.8 0.4 0.1
BAT3 0.32% 1.95% 2.61% 4.3 11 0.6 0.2 11.6 6.7 3.1
BAT4 0.41% 2.51% 3.38% 6.1 14 0.7 0.4 14.7 8.9 4.1
BATS5 0.45% 2.73% 3.69% 7.0 16 0.9 0.4 15.9 9.7 4.7
PSES1 92 0.07% 0.41% 0.54% 12 0.4 0.2 0.1 4.0 2.3 12
PSES2 0.75% 4.57% 6.06% 28.1 5.7 3.0 13 41.8 29.5 14.7
PSES3 0.59% 3.57% 4.78% 194 4.1 2.2 1.0 36.2 23.7 114
PSEA4 0.61% 3.73% 5.03% 20.8 4.3 2.3 11 37.3 24.8 12.2
Poultry Further Processing (Subcategory L)
BAT1 13 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BAT2 0.05% 0.32% 0.33% 0.1 0.0 0.0 0.0 0.3 0.2 0.1
BAT3 0.52% 3.40% 3.81% 2.3 0.4 0.2 0.1 44 25 11
BAT4 0.69% 4.53% 5.10% 35 0.7 0.3 0.2 5.7 35 1.6
BATS5 0.75% 4.95% 5.61% 4.0 0.8 0.4 0.2 6.2 3.8 1.8
PSES1 155 0.20% 1.35% 1.45% 7.3 2.0 11 0.5 18.1 104 5.1
PSES2 1.20% 7.91% 8.59% 90.3 18.2 8.9 3.7 95.6 68.1 34.0
PSES3 0.86% 5.71% 6.28% 58.4 114 5.9 2.6 80.2 50.8 24.1
PSEA 1.07% 7.07% 7.86% 78.8 154 7.7 3.3 92.0 63.1 30.8
Poultry First and Further Processing (Subcategory K)
BAT1 16 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BAT2 0.04% 0.21% 0.24% 0.1 0.0 0.0 0.0 0.2 0.2 0.0"
BAT3 0.35% 2.10% 2.68% 15 0.4 0.2 0.1 3.8 2.1 1.1"
BAT4 0.53% 3.15% 4.06% 2.7 0.5 0.3 0.2 5.9 35 1.6"
BATS 0.57% 3.43% 4.45% 3.1 0.7 0.4 0.2 6.4 3.8 1.8"
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Table 5-12 (continued)

Nonclosur e Impacts: Upper-Bound Costs
Meat Type and Process Classes

NileE? Compliance Cost z_as_Percent Facilities Incurring Compliance Costs Facilities Incurring Compliance Costs

of of Model Facility * Greater Than Percentage of Revenues ? Greater Than Percentage of Cash Flow
Option |Facilities| Revenues EBIT| Cash Flow| 1Percent|] 3Percent|] 5Percent|] 10Percent| 3Percent] 5Percent 10 Per cent
PSES1 29 0.01% 0.04% 0.05% 0.0 0.0 0.0 0.0 0.1 0.0 0.0
PSES2 0.66% 3.90% 4.73% 7.0 14 0.8 0.3 124 7.3 35
PSES3 0.57% 3.39% 4.31% 5.6 12 0.7 0.3 113 6.7 3.1
PSEA 0.59% 3.53% 4.52% 5.9 13 0.8 0.3 11.8 7.0 3.2
Poultry First Processing and Rendering (Subcategory K)
BAT1 17 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BAT2 0.07% 0.42% 0.42% 0.2 0.0 0.0 0.0 0.5 0.3 0.1
BAT3 0.65% 4.06% 4.43% 4.3 0.9 0.4 0.2 6.2 3.8 18
BAT4 0.83% 5.17% 5.65% 6.0 13 0.6 0.3 7.3 4.9 2.4
BATS5 0.89% 5.56% 6.12% 6.6 14 0.7 0.3 7.8 5.3 2.6
PSES1 5 0.02% 0.15% 0.14% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PSES2 2.36% 14.51% 15.45% 4.3 16 0.8 0.3 3.6 3.0 2.0"
PSES3 1.25% 1.77% 8.48% 2.8 0.6 0.3 0.1 2.8 2.1 1.0"
PSEA 1.28% 7.96% 8.72% 29 0.7 0.3 0.1 29 2.1 1.0
Poultry Further Processing and Rendering (Subcategory L)
PSES1 15 0.04% 0.22% 0.28% 0.1 0.0 0.0 0.0 0.3 0.2 0.1
PSES2 0.56% 3.34% 4.17% 3.0 0.6 0.3 0.2 5.7 3.3 15
PSES3 0.40% 2.39% 3.13% 17 0.4 0.2 0.1 4.2 2.4 11
PSEA 0.42% 2.53% 3.33% 18 0.4 0.2 0.2 4.6 2.6 13
Poultry First Processing, Further Processing, and Rendering (Subcategory K)
BAT1 6 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BAT2 0.11% 0.63% 0.67% 0.1 0.0 0.0 0.0 0.3 0.2 0.0"
BAT3 0.84% 4.90% 5.96% 2.1 0.4 0.2 0.1 3.1 2.0 0.9"
BAT4 0.86% 5.01% 6.14% 21 0.4 0.2 0.1 3.3 2.0 0.9"
BATS 0.93% 5.43% 6.68% 25 0.5 0.2 0.1 35 2.1 0.9"
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Table 5-12 (continued)

Nonclosur e Impacts: Upper-Bound Costs
Meat Type and Process Classes

Compliance Cost as Per cent

Facilities Incurring Compliance Costs

Facilities Incurring Compliance Costs J

Numb(e):c of Model Facility ! Greater Than Percentage of Revenues 2 Greater Than Per centage of Cash Flow

Option |Facilities| Revenues EBIT| Cash Flow| 1Percent|] 3Percent|] 5Percent|] 10Percent| 3Percent] 5Percent 10 Percent"
PSES1 12 0.10% 0.57% 0.67% 0.1 0.0 0.0 0.0 0.6 0.4 0 2"
PSES2 2.41% 13.75% 15.69% 10.6 4.0 1.9 0.7 9.1 8.4 5 O"
PSES3 1.34% 7.64% 8.98% 7.8 16 0.7 0.4 8.2 5.7 2.8"
PSEA 1.33% 7.60% 8.98% 7.7 15 0.7 0.4 8.2 5.7 2 8"
Mixed Further Processing (61 percent in Subcategory E - 1, 39 percent in Subcategory L)) ||
BAT1 5 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0 O"
BAT2 0.04% 0.25% 0.25% 0.1 0.0 0.0 0.0 0.1 0.0 0.0
BAT3 0.27% 1.54% 1.68% 0.4 0.1 0.1 0.0 0.6 0.3 0.2
BAT4 0.72% 4.20% 4.64% 12 0.3 0.2 0.1 16 1.0 0.5
PSES1 97 0.14% 0.83% 0.90% 3.6 11 0.7 0.3 5.7 3.4 17
PSES2 1.19% 6.92% 7.44% 43.1 114 6.4 3.0 48.5 30.5 14.8
PSES3 0.83% 4.80% 5.27% 27.8 75 4.2 2.0 35.8 214 10.3
PSEA 1.20% 6.93% 7.73% 43.2 115 6.4 3.0 49.9 31.6 154
Rendering (Subcategory J)

BAT1 21 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BAT2 0.17% 0.60% 0.56% 0.9 0.3 0.2 0.0 0.9 0.5 0.3
BAT3 1.85% 6.38% 6.55% 10.7 3.3 18 1.0 115 7.2 3.4
BAT4 2.02% 6.95% 7.16% 114 3.7 2.1 1.0 12.3 7.8 3.7
PSES1 75 0.12% 0.41% 0.41% 2.2 0.6 0.3 0.3 2.3 13 0.7
PSES2 2.04% 7.07% 7.13% 40.7 134 7.6 3.7 42.9 21.7 13.3
PSES3 2.47% 8.54% 8.78% 46.9 16.5 9.4 4.5 48.8 33.9 16.7
PSEA 2.60% 8.96% 9.25% 484 17.4 9.9 4.7 50.2 35.6 17.7
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Table 5-12 (continued)

Nonclosur e Impacts: Upper-Bound Costs

Meat Type and Process Classes

N Compliance Cost as Per cent Facilities Incurring Compliance Costs Facilities Incurring Compliance Costs

p of Model Facility * Greater Than Percentage of Revenues? Greater Than Percentage of Cash Flow 3
Option |Facilities| Revenues EBIT| Cash Flow| 1Percent| 3Percent| 5Percent|] 10Percent| 3Percent] 5 Percent 10 Per cent
Total Excluding 65 Certainty Facilities
BAT1 209 NA NA NA 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BAT2 NA NA NA 1.9 03 0.2 0.0 4.2 25 0.9l
BAT3 NA NA NA 21.7 7.2 3.8 18 49.8 29.7 13.9
BAT4 NA NA NA 38.8 9.9 5.3 2.7 71.3 43.7 20.6
BATS5 1013 NA NA NA 23.2 5.0 2.6 12 39.8 24.7 11.8
PSES1 715 NA NA NA 175 5.0 2.8 15 39.8 23.0 115
PSES2 NA NA NA 250.7 62.6 335 14.9 324.1 219.0 109.2
PSES3 NA NA NA 188.5 48.6 26.7 125 2824 179.9 86.7
PSEA NA NA NA 232.8 59.1 32.1 15.0 324.2 213.1 104.0
Total Including 65 Certainty Facilities
BAT1 226 NA NA NA 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BAT2 NA NA NA 2.1 03 0.2 0.0 45 2.7 1.0]
BAT3 NA NA NA 29.9 7.8 4.1 1.9 53.8 321 15.0
BAT4 NA NA NA 41.9 10.7 5.7 29 77.0 47.2 222
BATS5 NA NA NA 25.1 5.4 2.8 13 43.0 26.7 12.7
PSES1 772 NA NA NA 18.9 5.4 3.0 16 43.0 24.8 124
PSES2 NA NA NA 270.8 67.6 36.2 16.1 350.0 236.5 117.9
PSES3 NA NA NA 203.6 52.5 28.8 135 305.0 194.3 93.6
PSEA NA NA NA 2514 63.8 34.7 16.2 350.1 230.1 112.3

Compliance costs as a percent of facility income results are presented as the average for each meat type and process class, discharge type and model facility size combination,
weighted by the number of facilities in each combination.
Number of facilities incurring those impacts is the sum over al facility sizes by class and discharge type.
! Ratio of pretax annualized compliance cost to revenues and EBIT; ratio of posttax annualized compliance costs to cash flow.
2 Probability compliance costs exceed specified percentage of income measure (less probability income measure is equal to zero) multiplied by the number of facilitiesin the
meat type and process size class.

3 Option BAT 5 is only found in Poultry operations.
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. Subcategory L: costs/ revenues: 0.48 percent
— mixed further processing 0.27 percent
— poultry further processing 0.52 percent

5.3.2.2 Upgrade Cost Nonclosure | mpacts

Table 5-13 contains the results of the nonclosure impact analysis by meat type and process class,
discharge type, and technology option for retrofit or upgrade costs. From thistable, EPA presents the
upper and lower nonclosure impacts by class within each overall subcategory average for the proposed
direct discharging options (BAT 3: Subcategories A through D, E through |, K, and L, and BAT 2:
Subcategory J) below. Using upgrade costs instead of new equipment costsin the analysis, the range for

the ratio of estimated compliance costs to average facility revenues in each subcategory is:
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. Subcategory A through D: costs/ revenues: 0.09 percent
— red meat first processing, further 0.01 percent
processing, and rendering
— red mest first processing and rendering 0.15 percent
. Subcategory E through I: costs/ revenues: 0.04 percent
— red meat further processing 0.01 percent
— mixed further processing 0.19 percent
. Subcategory J costs/ revenues: 0.17 percent
— rendering
. Subcategory K costs/ revenues: 0.30 percent
— poultry first processing 0.23 percent
— poultry first processing, further 0.60 percent
processing and rendering
Subcategory L: costs/ revenues: 0.36 percent
— mixed further processing 0.19 percent
— poultry further processing 0.38 percent



Table5-13

Nonclosure Impacts: Retrofit Costs
Meat Type and Process Classes

Compliance Cost as Per cent

Facilities Incurring Compliance Costs

Facilities Incurring Compliance Costs

Number of Model Facility * Greater Than Percentage of Revenues? Greater Than Percentage of Cash Flow 2
of

Option | Facilities| Revenues EBIT| Cash Flow| 1Percentf 3Percent| 5Percent| 10Percent|] 3Percent| 5 Percent 10 Per cent
Red Meat First Processing (Subcategory A - D
BAT1 6 NA NA NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA NA NA
BAT3 0.02% 0.21% 0.21% 0.0 0.0 0.0 0.0 0.1 0.1 0.0
BAT4 0.14% 1.84% 1.83% 0.2 0.1 0.0 0.0 0.8 0.5 0.2
Red Meat Further Processing (Subcategory E - 1)
BAT1 12 NA NA NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA NA NA
BAT3 0.01% 0.04% 0.06% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BAT4 0.10% 0.61% 0.83% 0.3 0.1 0.1 0.0 0.6 0.4 0.2
PSES1 168 NA NA NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA NA NA
PSES3 0.26% 1.50% 2.32% 12.0 3.6 21 1.0 27.6 16.0 7.9
PSEA 0.33% 1.91% 2.99% 15.8 4.6 2.7 13 36.1 21.0 10.2
Red Meat First and Further Processing (Subcategory A - D)
PSES1 28 NA NA NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA NA NA
PSES3 0.27% 4.16% 6.61% 1.9 0.5 0.3 0.1 15.0 9.3 4.4
PSEA 0.27% 4.29% 6.87% 2.0 0.6 0.3 0.2 155 9.7 4.6
Red Meat First Processing and Rendering (Subcategory A - D)
BAT1 36 NA NA NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA NA NA
BAT3 0.15% 1.85% 1.96% 14 0.3 0.2 0.1 5.4 31 1.6
BAT4 0.19% 2.28% 2.45% 18 0.5 0.3 0.1 6.8 4.0 1.9
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Table 5-13 (continued)

Nonclosure Impacts: Retrofit Costs
Meat Type and Process Classes

Compliance Cost as Per cent

Facilities Incurring Compliance Costs

Facilities Incurring Compliance Costs

Number of Model Facility * Greater Than Percentage of Revenues? Greater Than Percentage of Cash Flow 2
of

Option | Facilities| Revenues EBIT| Cash Flow| 1Percentf 3Percent| 5Percent| 10Percent| 3Percent| 5 Percent 10 Per cent
PSES1 15 NA NA NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA NA NA
PSES3 0.39% 4.73% 5.26% 1.9 0.5 0.3 0.1 55 3.6 1.8
PSEA 0.39% 4.65% 5.19% 1.9 0.5 0.3 0.1 55 3.6 17
Red Meat Further Processing and Rendering (Subcategory E - 1)
BAT1 4 NA NA NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA NA NA
BAT3 0.01% 0.08% 0.08% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BAT4 0.18% 1.09% 1.06% 0.2 0.1 0.0 0.0 0.3 0.2 0.1
PSES1 7 NA NA NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA NA NA
PSES3 0.46% 2.84% 3.09% 1.0 0.3 0.2 0.1 15 0.9 0.4
PSEA 0.52% 3.19% 3.50% 11 0.3 0.2 0.1 17 1.0 0.5
Red Meat First Processing, Further Processing, and Rendering (Subcategory A - D)
BAT1 24 NA NA NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA NA NA
BAT3 0.01% 0.12% 0.12% 0.0 0.0 0.0 0.0 0.2 0.1 0.0
BAT4 0.13% 1.59% 1.56% 0.7 0.2 0.1 0.0 2.8 16 0.8
PSES1 17 NA NA NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA NA NA
PSES3 0.18% 2.16% 2.30% 0.7 0.2 0.1 0.0 3.0 18 0.8
PSEA 0.34% 4.05% 4.39%% 1.6 0.5 0.2 0.1 5.9 3.4 1.6
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Table 5-13 (continued)

Nonclosure Impacts: Retrofit Costs
Meat Type and Process Classes

Compliance Cost as Per cent

Facilities Incurring Compliance Costs

Facilities Incurring Compliance Costs

Number of Model Facility * Greater Than Percentage of Revenues? Greater Than Percentage of Cash Flow 2
of

Option | Facilities| Revenues EBIT| Cash Flow| 1Percentf 3Percent| 5Percent| 10Percent|] 3Percent| 5 Percent 10 Per cent
Poultry First Processing (Subcategory K)
BAT1 49 NA NA NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA NA NA
BAT3 0.23% 1.39% 1.78% 2.7 0.7 0.4 0.2 7.7 4.5 2.1
BAT4 0.30% 1.80% 2.32% 3.9 0.9 0.6 0.2 10.2 6.0 2.8
BATS5 NA NA NA NA NA NA NA NA NA NA
PSES1 92 NA NA NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA NA NA
PSES3 0.57% 3.46% 4.63% 18.6 4.0 21 0.9 35.5 23.0 11.0
PSEA 0.60% 3.65% 4.91% 20.2 4.3 2.2 1.0 36.7 24.3 11.8
Poultry Further Processing (Subcategory L)
BAT1 13 NA NA NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA NA NA
BAT3 0.38% 2.53% 2.72% 14 0.3 0.2 0.1 3.0 17 0.8
BAT4 0.50% 3.31% 3.59% 21 0.4 0.2 0.1 4.2 2.4 11
BATS NA NA NA NA NA NA NA NA NA NA
PSES1 155 NA NA NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA NA NA
PSES3 0.86% 5.71% 6.28% 58.4 114 5.9 2.6 80.2 50.8 24.1
PSEA 1.07% 7.07% 7.86% 78.8 154 7.7 3.3 92.0 63.1 30.8
Poultry First and Further Processing (Subcategory K)
BAT1 16 NA NA NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA NA NA
BAT3 0.25% 1.51% 1.85% 1.0 0.2 0.2 0.0 2.6 14 0.7
BAT4 0.36% 2.13% 2.62% 15 0.4 0.2 0.1 3.8 21 11
BATS NA NA NA NA NA NA NA NA NA NA
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Table 5-13 (continued)

Nonclosure Impacts: Retrofit Costs
Meat Type and Process Classes

Compliance Cost as Per cent

Facilities Incurring Compliance Costs

Facilities Incurring Compliance Costs

Number of Model Facility * Greater Than Percentage of Revenues? Greater Than Percentage of Cash Flow 2
of

Option | Facilities| Revenues EBIT| Cash Flow| 1Percentf 3Percent| 5Percent| 10Percent| 3Percent| 5 Percent 10 Per cent
PSES1 29 NA NA NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA NA NA
PSES3 0.48% 2.86% 3.58% 4.3 1.0 0.6 0.2 9.5 5.4 2.6
PSEA 0.52% 3.07% 3.88% 4.8 11 0.6 0.2 10.1 5.9 2.8
Poultry First Processing and Rendering (Subcategory K)
BAT1 17 NA NA NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA NA NA
BAT3 0.47% 2.90% 3.04% 2.7 0.5 0.3 0.1 44 2.6 12
BAT4 0.60% 3.77% 3.98% 3.9 0.9 0.4 0.2 5.7 3.4 1.6
BATS NA NA NA NA NA NA NA NA NA NA
PSES1 5 NA NA NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA NA NA
PSES3 1.25% 1.77% 8.48% 2.8 0.6 0.3 0.1 2.8 21 1.0
PSEA 1.28% 7.96% 8.72% 29 0.7 0.3 0.1 29 21 1.0
Poultry Further Processing and Rendering (Subcategory L)
PSES1 15 NA NA NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA NA NA
PSES3 0.38% 2.30% 3.00% 17 0.4 0.2 0.1 4.1 2.3 11
PSEA 0.41% 2.46% 3.23% 18 0.4 0.2 0.2 4.4 25 11
Poultry First Processing, Further Processing, and Rendering (Subcategory K)
BAT1 6 NA NA NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA NA NA
BAT3 0.60% 3.47% 4.05% 12 0.3 0.1 0.0 2.2 13 0.6
BAT4 0.69% 4.00% 4.76% 16 0.4 0.1 0.0 2.6 15 0.7
BATS NA NA NA NA NA NA NA NA NA NA
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Table 5-13 (continued)

Nonclosure Impacts: Retrofit Costs
Meat Type and Process Classes

Compliance Cost as Per cent Facilities Incurring Compliance Costs Facilities Incurring Compliance Costs
Number of Model Facility * Greater Than Percentage of Revenues? Greater Than Percentage of Cash Flow 2
of

Option | Facilities| Revenues EBIT| Cash Flow| 1Percentf 3Percent| 5Percent| 10Percent| 3Percent| 5 Percent 10 Per cent
PSES1 12 NA NA NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA NA NA
PSES3 1.29% 7.39% 8.65% 75 15 0.7 0.4 8.0 55 2.6
PSEA 1.31% 7.51% 8.85% 7.6 15 0.7 0.4 8.1 5.7 2.7
Mixed Further Processing (61 percent in Subcategory E - 1, 39 percent in Subcategory L)
BAT1 5 NA NA NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA NA NA
BAT3 0.19% 1.13% 1.18% 0.3 0.1 0.0 0.0 0.4 0.2 0.1
BAT4 0.41% 2.39% 2.46% 0.6 0.2 0.1 0.1 0.8 0.5 0.2
PSES1 97 NA NA NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA NA NA
PSES3 0.83% 4.80% 5.27% 27.8 75 4.2 2.0 35.8 214 10.3
PSEA 1.20% 6.93% 7.73% 43.2 115 6.4 3.0 49.9 31.6 154
Rendering (Subcategory J)
BAT1 21 NA NA NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA NA NA
BAT3 1.37% 4.72% 4.65% 8.0 2.4 14 0.7 85 5.0 2.4
BAT4 1.60% 5.49% 5.49% 9.2 2.8 1.6 0.8 9.9 6.0 2.8
PSES1 75 NA NA NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA NA NA
PSES3 2.05% 7.07% 7.11% 41.2 13.3 7.7 3.7 433 27.8 13.3
PSEA 2.21% 7.60% 7.71% 435 145 8.3 4.0 45.6 30.1 14.5"
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Table 5-13 (continued)

Nonclosure Impacts: Retrofit Costs
Meat Type and Process Classes

Compliance Cost as Per cent

Facilities Incurring Compliance Costs

Facilities Incurring Compliance Costs

Number of Model Facility * Greater Than Percentage of Revenues? Greater Than Percentage of Cash Flow 2
of

Option | Facilities| Revenues EBIT| Cash Flow| 1Percentf 3Percent| 5Percent| 10Percent|] 3Percent| 5 Percent 10 Per cent
Total Excluding 65 Certainty Facilities
BAT1 209 NA NA NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA NA NA
BAT3 NA NA NA 18.7 4.8 2.8 12 34.5 20.0 9.5
BAT4 NA NA NA 26.0 7.0 3.7 16 48.5 28.6 135
BATS5 1013 NA NA NA NA NA NA NA NA NA NA
PSES1 715 NA NA NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA NA NA
PSES3 NA NA NA 179.8 44.8 24.7 11.3 271.8 169.9 81.3
PSEA NA NA NA 225.2 55.9 30.1 14.0 314.4 204.0 98.7
Total Including 65 Certainty Facilities
BAT1 226 NA NA NA NA NA NA NA NA NA NA
BAT2 NA NA NA NA NA NA NA NA NA NA
BAT3 NA NA NA 20.2 5.2 3.0 13 37.3 21.6 10.3
BAT4 NA NA NA 28.1 7.6 4.0 17 524 30.9 14.6
BATS NA NA NA NA NA NA NA NA NA NA
PSES1 772 NA NA NA NA NA NA NA NA NA NA
PSES2 NA NA NA NA NA NA NA NA NA NA
PSES3 NA NA NA 194.2 484 26.7 12.2 2935 183.5 87.8
PSEA NA NA NA 243.2 60.4 325 15.1 339.6 220.3 106.6

Compliance costs as a percent of facility income results are presented as the average for each meat type and process class, discharge type and model facility size combination,

weighted by the number of facilities in each combination.
Number of facilities incurring those impacts is the sum over al facility sizes by subcategory and discharge type.
! Ratio of pretax annualized compliance cost to revenues and EBIT; ratio of posttax annualized compliance costs to cash flow.
2 Probability compliance costs exceed specified percentage of income measure (less probability income measure is equal to zero) multiplied by the number of facilitiesin the
meat type and process size class.

3 Option BAT 5 is only found in Poultry operations.
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54 FINANCIAL RATIO ANALYSIS

EPA also examined the impact of the proposed ELG on the model establishment’ s balance sheet as
wdll asitsincome statement, using the methodology outlined in Section 3.1.3. As explained in that section,
return on assets (ROA) was used as the financia ratio to indicate firm profitability. ROA provides a
reflection of the opportunity cost of investing in the meat product industry. Investorslook for their best
opportunity to receive a high rate of return on their capital. If the proposed EL G significantly lowers the
rate of return earned in the meat products industry, investors may exit that market in search of better

opportunities; the meat products industry would therefore tend to contract.

5.4.1 Financial Ratio Analysis by Subcategory

5.4.1.1 Upper-Bound Cost Financial Ratio Analysis

Table 5-14 displays median ROA, model facility net income, estimated model facility total assets,
the post-compliance ROA, and the percent change in ROA as an impact of the proposed rule by
subcategory and technology option. EPA presents impacts in terms of the percent change from baseline
ROA to post-compliance ROA. The greatest change in ROA iswitnessed under BAT 4 in Subcategory J:
the basaline ROA is 2 percent and the post-compliance ROA is 1.8 percent, resulting in a 10 percent drop
in ROA due to compliance costs. For the proposed options (BAT 2 for Subcategory Jand BAT 3 for all
others), the subcategories have the following percentage change in ROA:

. Subcategory A through D: -2.6 percent
. Subcategory E through I: -0.5 percent
. Subcategory J. -0.7 percent
. Subcategory K: -4.5 percent
. Subcategory L: -4.8 percent
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Table5-14
Impactsto Return on Assets Ratio: Upper-Bound Costs

40 CFR 432 Subcategories

Model Facility * Baseline Return on Assets?
Number Post- Per cent

of| NetIncome| Total Assets Lower| Compliance Change
Option | Facilities (x $1,000) (x $1,000) Median Quartile ROA 3 ROA 4
Subcategory A through D
BAT1 66 $26,001]  $507,564 5.3% 2.2% 5.30% 0.00%
BAT?2 5.28% -0.31%||
BAT3 5.16% -2.60%||
BAT4 5.00% -5.68%“
PSESL 60 $17,963]  $338,932 5.3% 2.2% 5.26% -0.78%)|
PSES? 460%  -13.20%||
PSES3 4.78% -9,80%||
PSES4 471%|  -11.15%
Subcategory E through |
BAT1 19 $8,558|  $155,592 5.5% 1.3% 5.50% 0.00%
BAT?2 5.49% -0.14%||
BAT3 5.47% -0.54%||
BAT4 5.28% -4.05%“
PSESL 234 $6,370|  $115819 5.5% 1.3% 5.44% -1.05%)|
PSES? 5.17% -3.15%||
PSES3 5.22% -5,08%||
PSES4 5.11% -7.05%
Subcategory J
BAT1 21 $2,080]  $104,002 2.0% -0.5% 2.00% 0.00%
BAT?2 1.99% -0.68%||
BAT3 1.82% -9,03%||
BAT4 1.80% -9,90%||
PSESL 75 $2,076|  $103,801 2.0% -0.5% 1.99% -0.54%)|
PSES? 1.81% -9,70%||
PSES3 1.76%|  -12.12%]|
PSES4 1.74%|  -12.79%]|
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Table 5-14 (cont.)
Impactsto Return on Assets Ratio: Upper-Bound Costs

40 CFR 432 Subcategories

Model Facility * Baseline Return on Assets?
Number Post- Per cent

of| NetIncome| Total Assets Lower| Compliance Change
Option | Facilities (x $1,000) (x $1,000) Median Quartile ROA 3 ROA 4
Subcategory K
BAT1 88 $12,016]  $600,816 2.0% -0.5% 2.00% 0.00%
BAT?2 1.99% -0.34%||
BAT3 1.91% -4.54%||
BAT4 1.88% -5.88%||
BAT5 1.87% -6.43%“
PSESL 138 $12,305|  $615,266 2.0% -0.5% 1.99% -0.62%)|
PSES? 1.81% -9.72%||
PSES3 1.85% -7.43%||
PSES4 1.84% 7.77%
Subcategory L
BAT1 15 $4,655|  $214,016 2.5% -0.3% 2.46% 0.00%
BAT?2 2.45% -0.39%||
BAT3 2.35% -4.84%||
BAT4 2.28% -7.02%||
BATS 135 $4,676|  $233,818 2.0% -0.5% 1.85% -7.63%“
PSESL 208 $4493]  $198535 2.6% -0.2% 2.59% -1.71%)|
PSES? 234%|  -10.93%||
PSES3 2.42% -8.16%||
PSES4 234%|  -10.58%||

Aggregating impacts to account for the 65 certainty facilities is not applicable for these impacts

All impacts presented in this table are the average of results for each subcategory, discharge type and model facility size
combination, weighted by the number of facilitiesin each combination.
! Model facility net income calculated from Census data; model facility total assets calculated as (net income/median ROA) =

total assets.

2Source: Dun & Bradstreet. Industry Norms and Key Business Ratios, 1997-98. Median and lower quartile Return on Assets

ratios.

8 Cdlculated as: (Net Income - Posttax Annualized Costs)/(Total Assets + Capital Costs).
4 Calculated as: (Postcompliance ROA - Baseline ROA)/Baseline ROA.
5 Option BAT 5 is only found in Poultry operations. Subcategory L includes poultry further operations and mixed further

operations. The count for BAT 5 is for poultry further operations only and hence, the number of facilities is smaller than for
other BAT options.
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For indirect dischargers under PSES 2 in Subcategory A through D, the percentage drop in ROA is 13
percent — the largest among the indirect subcategories. The baseline ROA is 5.3 percent and the post-

compliance ROA is 4.6 percent.

5.4.1.2 Upgrade Cost Financial Ratio Analysis

Table 5-15 presents ROA impacts with the use of upgrade costs in place of new equipment costs.

The percentage change in ROA for the proposed options (BAT 2 for Subcategory Jand BAT 3 for al

others) are asfollows:

. Subcategory A through D: -1.6 percent
. Subcategory E through I: -0.4 percent
. Subcategory J. -0.7 percent
. Subcategory K: -3.0 percent
. Subcategory L: -3.3 percent

Using upgrade costs, projected impacts to model facility ROA range from about 25 percent smaller for
Subcategory E through | to 50 percent smaller in Subcategory K.

5.4.2 Financial Ratio Analysisby Meat Type and Process Class

5.4.2.1 Upper-Bound Cost Financial Ratio Analysis

A summary of impacts on ROA for meat type and process classesin presented in Table 5-16. For
direct dischargers, BAT 4 in the Rendering class sees the largest decrease in ROA of almost 10 percent.
Results for the proposed direct discharging options (BAT 3 for all classes except rendering for which the
proposed option is BAT 2), are relatively lower. The range of percentage change in ROA for the proposed

options by component class within the subcategories are as follows:
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Table5-15
Impactsto Return on Assets Ratio: Retrofit Costs

40 CFR 432 Subcategories

Number Model Facility * Baseline Return on Assets? Post- Per cent
of Net Income| Total Assets Lower| Compliance Change
Facilities|Option (x $1,000) (x $1,000) Median Quartile ROA 3 ROA *
Subcategory A through D
66 |BAT1 $26,901 $507,564 5.3% 2.2% NA NA
BAT2 NA NA
BAT3 5.21% -1.62%
BAT4 5.15% -2.84%
60 |PSES1 $17,963 $338,932 5.3% 2.2% NA NA
PSES2 NA NA
PSES3 4.84% -8.73%
PSEA 4.77% -9.92%
Subcategory E through |
19 |BAT1 $8,558 $155,592 5.5% 1.3% NA NA
BAT2 NA NA
BAT3 5.48% -0.36%
BAT4 5.42% -1.45%
234 |PSES1 $6,370 $115,819 5.5% 1.3% NA NA
PSES2 NA NA
PSES3 5.22% -5.06%0
PSEA 5.11% -7.04%
Subcategory J
21 |BAT1 $2,080 $104,002 2.0% -0.5% NA NA
BAT2 NA NA
BAT3 1.88% -6.16%0
BAT4 1.85% -7.40%
75 |PSESL $2,076 $103,801 2.0% -0.5% NA NA
PSES2 NA NA
PSES3 1.81% -9.63%
PSES4 1.79%|  -10.50%]|
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Table 5-15 (cont.)
Impactsto Return on Assets Ratio: Retrofit Costs

40 CFR 432 Subcategories

Number Model Facility * Baseline Return on Assets? Post- Per cent

of Net Income| Total Assets Lower| Compliance Change

Facilities|Option (x $1,000) (x $1,000) Median Quartile ROA 3 ROA *
Subcategory K

88 |BAT1 $12,016 $600,816 2.0% -0.5% NA NA

BAT2 NA NA

BAT3 1.94% -2.98%

BAT4 1.92% -3.93%

BATS5 NA NA

138 |PSES1 $12,305 $615,266 2.0% -0.5% NA NA

PSES2 NA NA

PSES3 1.86% -6.99%

PSEA 1.85% -7.42%
Subcategory L

15 |BAT1 $4,655 $214,016 2.5% -0.3% NA NA

BAT2 NA NA

BAT3 2.38% -3.29%

BAT4 2.35% -4.51%

13° |BATS $4,676 $233,818 2.0% -0.5% NA NA

208 |PSES1 $4,493 $198,535 2.6% -0.2% NA NA

PSES2 NA NA

PSES3 2.42% -8.14%

PSESA 234%|  -1057%|

Aggregating impacts to account for the 65 certainty facilities is not applicable for these impacts

All impacts presented in this table are the average of results for each subcategory, discharge type and model facility size
combination, weighted by the number of facilitiesin each combination.

1 Model facility net income calculated from Census data; model facility total assets calculated as (net income/median ROA) =
total assets.

2 Source: Dun & Bradstreet. Industry Norms and Key Business Ratios, 1997-98. Median and lower quartile Return on Assets
ratios.

3 Calculated as: (Net Income - Posttax Annualized Costs)/(Total Assets + Capital Costs).

4 Calculated as: (Postcompliance ROA - Baseline ROA)/Baseline ROA.

5 Option BAT 5isonly found in Poultry operations. Subcategory L includes poultry further operations and mixed further
operations. The count for BAT 5 is for poultry further operations only and hence, the number of facilities is smaller than for
other BAT options.
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Table 5-16
Impactsto Return on Assets Ratio: Upper-Bound Costs

Meat Type and Process Classes

Number Model Facility * Baseline Return on Assets? Post- Per cent
of | NetIncome| Total Assets Lower| Compliance Change

Option | Facilities (x $1,000) (x $1,000) Median Quartile ROA 3 ROA 4
Red Meat First Processing (Subcategory A - D)
BAT1 6| $269.1  $50870.6 5.3% 2.2% 5.30% 0.00%
BAT?2 5.30% 0.00%]|
BAT3 5.29% -0.25%||
BAT4 4.98% -5.98%
Red Meat Further Processing (Subcategory E - I)
BAT1 12| $7.6509] $139,107.7 5.5% 1.3% 5.50% 0.00%
BAT?2 5.50% -0.08%||
BAT3 5.49% -0.10%||
BAT4 5.33% -3.02%“
PSESL 168  $6,6920| $121,672.2 5.5% 1.3% 5.45% -0.91%)|
PSES? 5.29% -3.91%||
PSES3 5.29% -3.78%||
PSES4 5.23% -4.98%
Red Meat First and Further Processing (Subcategory A - D)
PSESL 28] $4982.8]  $94,015.5 5.3% 2.2% 5.24% -1.13%
PSES? 4.41%|  -16.78%||
PSES3 459%|  -13.43%||
PSES4 457%|  -13.72%
Red Meat First Processing and Rendering (Subcategory A - D)
BAT1 36|  $29321.4] $553,233.8 5.3% 2.2% 5.30% 0.00%
BAT?2 5.28% -0.32%||
BAT3 5.06% -4.59%||
BAT4 5.02% -5.26%“
PSESL 15|  $29,321.4] $553,233.8 5.3% 2.2% 5.28% -0.42%)|
PSES? 465%  -12.35%||
PSES3 4.86% -8.24%||
PSES4 4.87% -8.18%
Red Meat Further Processing and Rendering (Subcategory E - 1)
BAT1 4 $14363.6] $261,155.9 5.5% 1.3% 5.50% 0.00%
BAT?2 5.49% -0.22%||
BAT3 5.49% -0.14%||
BAT4 5.27% _4.25%||
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Table 5-16 (cont.)
Impactsto Return on Assets Ratio: Upper-Bound Costs
Meat Type and Process Classes

Number Model Facility * Baseline Return on Assets? Post- Per cent
of | NetIncome| Total Assets Lower| Compliance Change

Option | Facilities (x $1,000) (x $1,000) Median Quartile ROA 3 ROA 4
PSESL 7| $14,3636] $261,155.9 5.5% 1.3% 5.46% -0.71%
PSES? 5.06% -8,04%||
PSES3 5.20% 5.47%||
PSES4 5.16% -6.12%
Red Meat First Processing, Further Processing, and Rendering (Subcategory A - D)
BAT1 24| $29321.4] $553,233.8 5.3% 2.2% 5.30% 0.00%
BAT?2 5.28% -0.36%||
BAT3 5.29% -0.21%||
BAT4 4.97% -6.23%“
PSESL 17| $29,321.4] $553,233.8 5.3% 2.2% 5.27% -0.51%)|
PSES? 4.86% -8.35%||
PSES3 5.02% -5.19%||
PSES4 4.79% -9.54%
Poultry First Processing (Subcategory K)
BAT1 49|  $12,3339] $616,696.9 2.0% -0.5% 2.00% 0.00%
BAT?2 2.00% -0.24%||
BAT3 1.92% -3.80%||
BAT4 1.90% -4,94%||
BATS 1.89% -5.41%“
PSESL 92|  $12,321.9] $616,094.5 2.0% -0.5% 1.98% -0.78%)|
PSES? 1.83% -8.,68%||
PSES3 1.86% -6.96%||
PSES4 1.85% -7.33%
Poultry Further Processing (Subcategory L)
BAT1 13 $4,676.4] $233817.9 2.0% -0.5% 2.00% 0.00%
BAT?2 1.99% -0.41%||
BAT3 1.90% -5.14%||
BAT4 1.86% -6.91%||
BATS 1.85% -7.63%||
PSESL 155  $4,062.7| $203,1355 2.0% -0.5% 1.96% -1.90%)|
PSES? 1.78%|  -11.25%|
PSES3 1.83% -8.38%||
PSES4 179%|  -10.54%]|
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Table 5-16 (cont.)
Impactsto Return on Assets Ratio: Upper-Bound Costs
Meat Type and Process Classes

Number Model Facility * Baseline Return on Assets? Post- Per cent
of | NetIncome| Total Assets Lower| Compliance Change

Option | Facilities (x $1,000) (x $1,000) Median Quartile ROA 3 ROA 4
Poultry First and Further Processing (Subcategory K)
BAT1 16]  $11,952.9] $597,645.2 2.0% -0.5% 2.00% 0.00%
BAT?2 1.99% -0.319%||
BAT3 1.92% -3.85%||
BAT4 1.88% -5.86%||
BAT5 1.87% -6.46%“
PSES1 20|  $11,804.4] $594,718.8 2.0% -0.5% 2.00% -0.07%)|
PSES? 1.87% -6.529%||
PSES3 1.88% -6.18%||
PSES4 1.87% -6.51%
Poultry First Processing and Rendering (Subcategory K)
BAT1 17l $109832] $549,160.5 2.0% -0.5% 2.00% 0.00%
BAT?2 1.99% -0.50%||
BAT3 1.88% -5.95%||
BAT4 1.85% -7.60%||
BAT5 1.83% -8.27%“
PSES1 5|  $11,1564] $557,820.1 2.0% -0.5% 2.00% -0.17%)|
PSES? 1.60%|  -19.98%|
PSES3 1.77%|  -11.33%|
PSES4 L77%|  -11.67%
Poultry Further Processing and Rendering (Subcategory L)
PSESL 15|  $8897.7] $444,8855 2.0% -0.5% 1.99% -0.40%)
PSES? 1.88% -5.849%||
PSES3 1.91% -4.51%||
PSES4 1.90% -4.83%
Poultry First Processing, Further Processing, and Rendering (Subcategory K)
BAT1 6| $125187] $625934.1 2.0% -0.5% 2.00% 0.00%
BAT?2 1.98% -0.83%||
BAT3 1.83% -8.40%||
BAT4 1.83% -8.68%||
BATS 1.81% -9.48%||




Table 5-16 (cont.)
Impactsto Return on Assets Ratio: Upper-Bound Costs
Meat Type and Process Classes

Number Model Facility * Baseline Return on Assets? Post- Per cent
of | NetIncome| Total Assets Lower| Compliance Change
Option | Facilities (x $1,000) (x $1,000) Median Quartile ROA 3 ROA 4
PSESL 12| $13650.2] $682,511.7 2.0% -0.5% 1.98% -0.93%
PSES? 158%|  -21.13%|
PSES3 175%|  -12.48%|
PSES4 175%|  -12.53%
Mixed Further Processing (61 percent in Subcategory E - 1, 39 percent in Subcategory L)
BAT1 5|  $45103]  $82,004.8 5.5% 1.3% 5.50% 0.00%
BAT?2 5.48% -0.31%||
BAT3 5.35% -2.79%||
BAT4 5.07% -7.80%“
PSESL 97l  $45103]  $82,004.8 5.5% 1.3% 5.42% -1.46%)|
PSES? 4.86%  -11.63%||
PSES3 5.02% -8.71%||
PSES4 4.78%|  -13.03%
Rendering (Subcategory J)
BAT1 21l $2,0800] $104,0016 2.0% -0.5% 2.00% 0.00%
BAT?2 1.99% -0.68%||
BAT3 1.82% -9,03%||
BAT4 1.80% -9,90%||
PSESL 75| $2,0760| $103,800.7 2.0% -0.5% 1.99% -0.54%)|
PSES? 1.81% -9,70%||
PSES3 176%|  -12.12%]
PSESA 174%  -12.79%)

Aggregating impacts to account for the 65 certainty facilities is not applicable for these impacts

All impacts presented in this table are the average of results for each class, discharge type and model facility size combination,
weighted by the number of facilitiesin each class.
! Model facility net income calculated from Census data; model facility total assets calculated as (net income/median ROA) =

total assets.

2 Source: Dun & Bradstreet. Industry Norms and K ey Business Ratios, 1997-98. Median and lower quartile Return on Assets

ratios.

8 Calculated as: (Net Income - Posttax Annualized Costs)/(Total Assets + Capital Costs).
4 Calculated as: (Postcompliance ROA - Baseline ROA)/Baseline ROA.
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Subcategory A through D: -2.6 percent
— red meat first processing, further processing, and rendering -0.2 percent
— red meat first processing and rendering -4.6 percent
Subcategory E through I: -0.5 percent
— red meat further processing -0.1 percent
— mixed further processing -2.8 percent
Subcategory J. -0.7 percent
— rendering

Subcategory K: -4.5 percent
— poultry first processing -3.8 percent
— poultry first processing, further processing, and rendering -8.4 percent
Subcategory L: -4.8 percent
— mixed further processing -2.8 percent
— poultry further processing -5.1 percent

For indirect dischargers, the largest decrease in ROA takes place under PSES 2 in the poultry first
processing, further processing, and rendering class. The percentage change in ROA for thisclassis
negative 21 percent, followed closely by PSES 2 in the poultry first processing and rendering class with a
20 percent drop in the ROA.

5.4.2.2 Upgrade Cost Financial Ratio Analysis

Table 5-17 presents ROA impacts by meat type and process class using retrofit costsin place of
new-equipment costs. The percentage change in ROA by class within each subcategory are:

. Subcategory A through D: -1.6 percent
— red meat first processing, further processing, and rendering -0.2 percent
— red meat first processing and rendering -2.8 percent
. Subcategory E through I: -0.4 percent
— red meat further processing -0.1 percent
— mixed further processing -1.8 percent
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Impactsto Return on Assets Ratio: Retrofit Costs
Meat Type and Process Classes

Table5-17

Number Model Facility * Baseline Return on Assets? Post- Per cent
of | NetIncome| Total Assets Lower| Compliance Change

Option | Facilities (x $1,000) (x $1,000) Median Quartile ROA 3 ROA 4
Red Meat First Processing (Subcategory A - D)
BAT1 6 $2,696.1 $50,870.6 5.3% 2.2% NA NA
BAT2 NA NA
BAT3 5.29% -0.25%
BAT4 5.18% -2.20%
Red Meat Further Processing (Subcategory E - I)
BAT1 12 $7,650.9]  $139,107.7 5.5% 1.3% NA NA
BAT2 NA NA
BAT3 5.50% -0.08%
BAT4 5.44% -1.00%
PSES1 168 $6,692.0 $121,672.2 5.5% 1.3% NA NA
PSES2 NA NA
PSES3 5.29% -3.78%
PSEA 5.23% -4.98%
Red Meat First and Further Processing (Subcategory A - D)
PSES1 28 $4,982.8 $94,015.5 5.3% 2.2% NA NA
PSES2 NA NA
PSES3 4.65% -12.25%
PSEA 4.62% -12.85%
Red Meat First Processing and Rendering (Subcategory A - D)
BAT1 36 $29,321.4|  $553,233.8 5.3% 2.2% NA NA
BAT2 NA NA
BAT3 5.15% -2.83%
BAT4 5.11% -3.63%
PSES1 15 $29,321.4|  $553,233.8 5.3% 2.2% NA NA
PSES2 NA NA
PSES3 4.86% -8.24%
PSEA 4.87% -8.18%
Red Meat Further Processing and Rendering (Subcategory E - 1)
BAT1 4 $14,363.6]  $261,155.9 5.5% 1.3% NA NA
BAT2 NA NA
BAT3 5.49% -0.11%
BAT4 5.43% -1.26%||
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Table 5-17 (cont.)
Impactsto Return on Assets Ratio: Retrofit Costs
Meat Type and Process Classes

Number Model Facility * Baseline Return on Assets? Post- Per cent
of | NetIncome| Total Assets Lower| Compliance Change

Option | Facilities (x $1,000) (x $1,000) Median Quartile ROA 3 ROA 4
PSESL 7| $14,3636] $261,155.9 5.5% 1.3% NA NA||
PSES? NA NA||
PSES3 5.23% -5,00%||
PSEA 5.19% -5.72%)
Red Meat First Processing, Further Processing, and Rendering (Subcategory A - D)
BAT1 24 $29,321.4 $553,233.8 5.3% 2.2% NA NA
BAT2 NA NA
BAT3 5.29% -0.16%
BAT4 5.20% -1.81%
PSES1 17 $29,321.4 $553,233.8 5.3% 2.2% NA NA
PSES2 NA NA
PSES3 5.12% -3.37%
PSEA 4.95% -6.62%
Poultry First Processing (Subcategory K)
BAT1 49 $12,333.9 $616,696.9 2.0% -0.5% NA NA
BAT2 NA NA
BAT3 1.95% -2.49%
BAT4 1.93% -3.27%)
BATS5 NA NA
PSES1 92 $12,321.9 $616,094.5 2.0% -0.5% NA NA
PSES2 NA NA
PSES3 1.87% -6.71%
PSEA 1.86% -7.15%
Poultry Further Processing (Subcategory L)
BAT1 13 $4,676.4 $233,817.9 2.0% -0.5% NA NA
BAT2 NA NA
BAT3 1.93% -3.52%
BAT4 1.91% -4.67%)
BATS5 NA NA
PSES1 155 $4,062.7 $203,135.5 2.0% -0.5% NA NA
PSES2 NA NA
PSES3 1.83% -8.38%
PSES4 1.79%|  -10.54%]|
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Impactsto Return on Assets Ratio: Retrofit Costs

Table 5-17 (cont.)

Meat Type and Process Classes

Number Model Facility * Baseline Return on Assets? Post- Per cent
of | NetIncome| Total Assets Lower| Compliance Change

Option | Facilities (x $1,000) (x $1,000) Median Quartile ROA 3 ROA 4
Poultry First and Further Processing (Subcategory K)
BAT1 16 $11,952.9|  $597,645.2 2.0% -0.5% NA NA
BAT2 NA NA
BAT3 1.95% -2.55%
BAT4 1.93% -3.61%
BATS5 NA NA
PSES1 29 $11,894.4|  $594,718.8 2.0% -0.5% NA NA
PSES2 NA NA
PSES3 1.90% -5.04%
PSEA 1.89% -5.51%
Poultry First Processing and Rendering (Subcategory K)
BAT1 17 $10,983.2|  $549,160.5 2.0% -0.5% NA NA
BAT2 NA NA
BAT3 1.92% -3.92%
BAT4 1.90% -5.17%
BATS5 NA NA
PSES1 5 $11,156.4|  $557,820.1 2.0% -0.5% NA NA
PSES2 NA NA
PSES3 1L.77% -11.33%
PSEA 1L.77% -11.67%
Poultry Further Processing and Rendering (Subcategory L)
PSES1 15 $8,897.7| $444,885.5 2.0% -0.5% NA NA
PSES2 NA NA
PSES3 1.91% -4.30%
PSEA 1.91% -4.67%
Poultry First Processing, Further Processing, and Rendering (Subcategory K)
BAT1 6 $12,518.7|  $625,934.1 2.0% -0.5% NA NA
BAT2 NA NA
BAT3 1.89% -5.49%
BAT4 1.87% -6.57%||
BATS NA NA||
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Impactsto Return on Assets Ratio: Retrofit Costs

Table 5-17 (cont.)

Meat Type and Process Classes

Number Model Facility * Baseline Return on Assets? Post- Per cent
of | NetIncome| Total Assets Lower| Compliance Change
Option | Facilities (x $1,000) (x $1,000) Median Quartile ROA 3 ROA 4
PSES1 12 $13,650.2]  $682,511.7 2.0% -0.5% NA NA"
PSES? NA NA||
PSES3 1.76%|  -11.99%]
PSEA 1.75% -12.32%
Mixed Further Processing (61 percent in Subcategory E - 1, 39 percent in Subcategory L)
BAT1 5 $4,510.3 $82,004.8 5.5% 1.3% NA NA
BAT2 NA NA
BAT3 5.40% -1.77%
BAT4 5.31% -3.46%
PSES1 97 $4,510.3 $82,004.8 5.5% 1.3% NA NA
PSES2 NA NA
PSES3 5.02% -8.71%
PSEA 4.78% -13.03%
Rendering (Subcategory J)
BAT1 21 $2,080.0  $104,001.6 2.0% -0.5% NA NA
BAT2 NA NA
BAT3 1.88% -6.16%0
BAT4 1.85% -7.40%
PSES1 75 $2,076.0]  $103,800.7 2.0% -0.5% NA NA
PSES2 NA NA
PSES3 1.81% -9.63%
PSESA 179%|  -10.50%)

Aggregating impacts to account for the 65 certainty facilities is not applicable for these impacts
All impacts presented in this table are the average of results for each class, discharge type and model facility size
combination, weighted by the number of facilities in each class.

! Model facility net income calculated from Census data; model facility total assets calculated as (net

income/median ROA) = total assets.
2 Source: Dun & Bradstreet. Industry Norms and Key Business Ratios, 1997-98. Median and lower quartile
Return on Assets ratios.
3 Cdculated as: (Net Income - Posttax Annualized Costs)/(Total Assets + Capital Costs).

* Calculated as: (Postcompliance ROA - Baseline ROA)/Baseline ROA.
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. Subcategory J: -0.7 percent

— rendering
. Subcategory K: -3.0 percent
— poultry first processing -2.5 percent
— poultry first processing, further processing, and rendering -5.5 percent
. Subcategory L: -3.3 percent
— mixed further processing -1.8 percent
— poultry further processing -3.5 percent

55 CORPORATE FINANCIAL DISTRESS

The relevant decision making entity above the site level is the parent company, which may own
multiple sites that produce meat products. The corporate financial distress analysisidentifies situations
where it might make financial sense to upgrade each individual site but the company as a whole cannot bear
the combined costs of upgrading al of its sites. Using the methodology describesin Chapter 3, EPA
performed a preliminary Altman Z’ analysis based on responses to the detailed survey, information
presented in the industry profile (Chapter 2), and estimated facility level compliance costs.

Table 5-18 summarizes the results of the preliminary Altman Z’ analysis performed for the 20
companies with sufficient data available. 1n the table, first, the number of companies whose basdine
Altman Z' score fallsinto the “financially healthy” (Z' score greater than 2.9), indeterminate (Z' score less
than 2.9 but greater than 1.23), and “financially distressed” (Z' score less than 1.23) ranges are presented.
Thisisfollowed by the number of companies whose Z’ score changes from one category to another as a
result of incurred compliance costs. Thus, for example, under BAT 1/PSES 1 compliance costs, the “-1”
indicates that the Z’ score for one poultry company that was “financialy healthy” in the baseline fell below
the 2.9 threshold, and the “+1” indicates that its Z' score moved into the “indeterminate’ range; the zero
indicates that no companies had Z’ scores that moved into the “financialy distressed” range due to the
compliance costs. Although a change from “financialy healthy” to “indeterminate’ is considered an
impact, it is not as significant in magnitude as a change from “financially healthy” or “indeterminate” to
“financidly distressed.”
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Table5-18

Altman Z’ Results

Number of Companieswith Z’ Score:
Less Than 2.9;

Option Meat Type Greater Than 2.9 | Greater Than 1.23 LessThan 1.23

Red Meat 7 3 0
Basdline

Poultry 7 3 0

Post-Regulatory Incremental Change (Relative to Baseline)

Red Meat 0 0 0
BAT1/PSES1

Poultry -1 +1 0

Red Meat 0 -1 +1
BAT2/PSES2

Poultry -3 +3 0

Red Meat 0 -1 +1
BAT3/PSES3

Poultry -3 +3 0

Red Meat -1 +1,-1 +1
BAT4/PSES4

Poultry -3 +3 0

Red Meat 0 -1 +1
BATS5/PSES4

Poultry -3 +3 0

Red Meat 0 0 0
BAT3/PSESO*

Poultry -2 +2 0

Red Meat 0 0 0
BAT3?

Poultry -2 +2 0

! Compliance costs per pound of meat type are a weighted average of BAT costs for direct dischargers and zero
costs for indirect dischargers (i.e., the realistic scenario).
2BAT 3 costs assigned to all facilities (i.e., the worst case scenario).
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EPA performed the Altman Z' analysis on 9 red meat companies, 10 poultry companies, and one
rendering company. For the purpose of presenting the results of this analysis, rendering isincluded in the

red meat sector.

In short, essentially one major red meat company has an Altman Z' score that isin the
“indeterminate” region in the baseline, but is close to the “financially distressed” threshold. Under
BAT2/PSES2, BAT3/PSES3, and BAT4/PSE$4, this company is projected to become “financially
distressed.” Furthermore, one major red meat company with a baseline Altman Z’ score in the “financialy
healthy” range is projected to become “indeterminate” under BAT4/PSES4. There are no financial distress
impacts under the proposed option.

Similarly, three major poultry companies have an Altman Z’ score that isin the “financially
healthy” region in the baseline, but is close to the “indeterminate” range. Under options BAT2/PSES2,
BAT3/PSESS3, BAT4/PSESA and BATS/PSESS, al three of these companies are projected to move into
the “indeterminate” region. Under the proposed option two of the companies are projected to move into the
“indeterminate”’ region, and under BAT1/PSESL one company moves into the “indeterminate” threshold.

Altman Z' analysis was a so performed to determine the impact of the proposed option if all
facilities owned by each company were direct dischargers. Thiswas done by removing the indirect
discharging model facilities from the production weighted averages used in the analysis. Although this
scenario is highly unlikely, it is useful as a worst-case scenario analysis. As observed in Table 5-18, the

worst case scenario does not show any impacts significantly greater than the above anaysis.

5.6 MARKET AND TRADE IMPACTS

The market model estimates the impact of compliance costs on the price and output of various
meat products. The distinguishing feature of EPA’s market model is that it explicitly incorporates cross-
market impacts among meat types into the analysis. The demand for meat products such as beef, pork,
broilers, and turkey is closely related; a one percent increase in the price of pork, for example, may cause a

0.7 percent fall in quantity of pork demanded, and a 0.2 percent increase in demand for beef.
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The final impact on the price and output of beef products will depend on the relative magnitude of
supply and demand shifts. If all meat products incur relatively similar per unit compliance costs, cross-
market impacts would tend to be roughly offsetting. However, if per unit compliance costs are asymmetric
(e.g., per unit compliance costs are significantly larger for some subcategories than for others), then
potentially significant shifts could occur between meat product markets. EPA’s model was devel oped with
the flexibility to analyze the latter situation as well as the former (see Section 3.1.4.1. for a discussion of

the market model approach).

EPA estimated the cost per pound by mesat type used to shift the supply curve for two scenarios. In
the first scenario, EPA estimates the compliance costs per pound as a weighted average of BAT 3 costs for
direct dischargers, and zero costs for indirect dischargers. In the second scenario, EPA sets the compliance
costs per pound for each meat sector equal to the estimated BAT 3 costs per pound for direct dischargers.
The estimated costs per pound measure the vertical shift in the supply curve for each meat type. The
second scenario is aworst case scenario; it overestimates the shift in the supply curve because it implicitly
assigns costs to facilities that would not incur costs under the proposed rule. If impacts are reasonable
under the worst case scenario, they will be reasonable under the proposed rule. The first scenario
represents EPA’s more redlistic scenario. Competitive pressure from facilities that do not incur any
compliance costs under the proposed rule (i.e., indirect dischargers) will keep downward pressure on prices
relative to the worst case scenario. Direct dischargers will be reluctant to increase their market price by the
full amount of the compliance costs per pound to avoid losing business to facilities that do not incur

compliance costs.

Table 5-19 presents the estimated cost per pound by meat type and option for each option
examined, and for the two scenarios described above. Table 5-20 presents projected market level impacts

on each meat type for the first scenario and Table 5-21 presents the same for the worst case scenario.

Under the “realistic” scenario — the weighted average of BAT 3 coststo direct dischargers and
zero costs to indirect dischargers — shift the supply curve, the price of chicken is projected to increase by
0.12 percent, the largest price increase among the four meat types. Domestic supply under this option
combination is projected to decrease by about 0.05 percent for chicken and pork products, and chicken
exports are expected to decrease by 0.14 percent (see Table 5-20). Impactsto other meat types are
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Estimated Compliance Costs per Pound of Output by Meat Type and Options

Table5-19

Proposed Options
Compliance Costs per Pound of Meat Type Scenario 1 Scenario 2
BAT 1 BAT 2 BAT 3 BAT 4 BAT 5 BAT 3
Meat Type PSES 1 PSES 2 PSES 3 PSES 4 PSES 0 PSESO0? BAT 32
Beef | $0.0003499]  $0.0041163]  $0.0038038]  $0.0053792) NA|  $00010688]  $0.0016714
Pork | $0.0009338]  $0.0081573]  $0.0073207]  $0.0115712] NA|  $0.0015757]  $0.0027344
Broilers | $0.0010777]  $0.0125478]  $0.0107952]  $0.0123023]  $0.0063001]  $0.0021826]  $0.0075119
Turkey | $0.0008672]  $0.0081525|  $0.0072051]  $0.0088346]  $0.0005301]  $0.0010059]  $0.0042623
Rendering® | $0.0001298]  $0.0023262]  $0.0032944]  $0.003471§ NA|  $0.0000539]  $0.0002453

Cost per pound estimated as an average over all subcategory size classes by meat type and discharge type (e.g., BAT, PSES), weighted by production.
! Compliance costs per pound of meat type are aweighted average of BAT costs for direct dischargers and zero costs for indirect dischargers (i.e., the realistic

scenario).

2BAT 3 costs assigned to all facilities (i.e., the worst case scenario).
3 A market model could not be developed for the rendering subcategory due to lack of data.
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Projected Compliance Cost Impactson Meat Product Markets

Table5-20

Proposed Option Scenario 1: BAT 3 Costsfor Direct Dischargers Only
With Cross-Market Impacts, Armington Trade

Net| Domestici Quantity] Domestici Quantity
Quantity Supply| Imported Demand| Exported Per Unit Per cent Per cent
Price (Ibs. x 1 (Ibs. x 1 (Ibs. x 1 (Ibs. x 1 (Ibs. x 1| Compliance Shiftin Shift in
M eat| Subcategory ($/1b.) mil.) mil.) mil.) mil.) mil.) Costs Supply| Demand
Beef
Basdline $1.11 29,260 26,386 2,874 26,843 2,417 $0.0011 -0.10% 0.02%
Post-regulatory $1.11 29,251 26,376 2,874 26,836 2,415
% Change 0.06% -0.03% -0.04% 0.01% -0.03% -0.09%
Pork
Basdline $1.00 20,105 19,278 827 18,827 1,278 $0.0016 -0.16% 0.02%
Post-regulatory $1.00 20,095 19,268 827 18,819 1,276
% Change 0.08% -0.05% -0.05% 0.00% -0.04% -0.12%
Chicken
Basdline $O.58\ 29,746 29,741 5 24,826 4,920\ $0.0022\ -0.38% 0.02%
Post-regulatory $0.58 29,731 29,726 5 24,817 4,913
% Change 0.12% -0.05% -0.05% 0.00% -0.03% -0.14%
Turkey
Basdine $0.69] 5,298 5,297 1 4,919 379]  $0.0010,  -0.15% 0.01%
Post-regulatory $0.69 5,297 5,296 1 4,918 379
% Change 0.05% -0.02% -0.02% 0.00% -0.02% -0.05%
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Table5-21

Projected Compliance Cost Impactson Meat Product Markets
Proposed Option Scenario 2: BAT 3 Costsfor Direct and Indirect Dischargers
With Cross-Market | mpacts, Armington Trade

Net Domestic Quantity Domestic Quantity
Quantity Supply| Imported Demand Exported Per Unit Per cent Per cent
Price (Ibs. x 1 (Ibs. x 1 (Ibs. x 1 (Ibs. x 1 (Ibs. x 1| Compliance Shift in Shift in
Meat |Subcategory ($/1b.) mil.) mil.) mil.) mil.) mil.) Costs Supply Demand
Becf
Basdline $1.11] 29,260| 26,386/ 2,874 26,843 2417  $0.0017]  -0.15% 0.04%
Post-regulatory $1.11 29,246 26,372 2,874 26,833 2,413
% Change 0.10% -0.05% -0.05% 0.01% -0.04% -0.15%
Pork
Basdline $1.00) 20,105 19,278 827 18,827 1278]  $0.0027]  -027% 0.04%
Post-regulatory $1.01 20,088 19,261 827 18,813 1,275
% Change 0.14% -0.08% -0.09% 0.00% -0.07% -0.21%
Chicken
Basdline $0.58| 29,746 29,741 5 24,826 49200  $0.0075]  -1.29% 0.03%
Post-regulatory $0.58 29,692 29,687 5 24,794 4,898
% Change 0.38% -0.18% -0.18% 0.00% -0.13% -0.46%
Turkey
Basdine $0.69] 5,298 5,297 1 4,919 379]  $0.0043]  -062%|  -0.00%
Post-regulatory $0.69 5,293 5,292 1 4,915 378
% Change 0.16% -0.09% -0.09% 0.00% -0.09% -0.19%
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projected to be somewhat lower. Under the worst case scenario, the largest impacts are again seen under
chicken; the price of chicken increases by 0.4 percent, domestic supply decreases by 0.2 percent, and

exports by amost 0.5 percent (see Table 5-21).

57 IMPACTSON OUTPUT AND EMPLOYMENT

Changesin output and employment are directly proportional to costs of compliance, that is, higher
costs lead to lower output and employment. The impacts resonate through the economy causing a“ripple”
effect. EPA used the Department of Commerce' s national final demand multipliers from the Regional
Input-Output Modeling System to estimate these effects (RIMS11; U.S. DOC, 1996).

The methodology used for the input-output analysis is explained in Section 3.1.5. Thefind
demand output multipliers used here are 4.96 for red meat and 4.35 for poultry, which means that for every
$1 million of output lost in the red meat and poultry industry, an additional $3.96 million and $3.35 million
respectively is lost throughout the U.S. economy. The employment multipliers are 46.93 for red meat and
45.18 for poultry. That is, for every $1 million in output lossin the red meat industry, 46.93 full-time
equivaent (FTEs. 1 FTE equals 2,080 hours and can be equated with one full-time job) jobs are lost in the
U.S. economy (see Section 3.1.5.1 for more detail).

The larger the compliance costs, the greater the output and employment impacts. Thisisthe
reason why the subcategories with the largest impacts will be the same as those with the largest costs
presented in Section 5.1.1. Moreover, impacts estimated with the use of upper-bound costs will be higher
than those estimated with retrofit costs. Table 5-22 presents the output and employment impacts stemming
from the various subcategories and discharge options using both upper-bound and retrofit costs. Asthe
table shows, for the direct dischargers with the use of new equipment costs, the largest impacts are seen
under BAT 4 in Subcategory A through D. This option resultsin aloss of $542 million per year in output
(0.006 percent of 1999 U.S. GDP, $9,268.6 billion (U.S. DOC, 2001)) and a loss of 4,084 FTEs (0.003
percent of 1999 U.S. employment, 128.9 million (U.S. DOL, 2002)) for the U.S. economy as a whole.
These losses are spread over awide variety of industries in addition to the meat products industry. Also

note that the input-output methodology used for this analysis overestimates changes in output and
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Table5-22

Output and Employment I mpacts

Pretax Annualized Costs

Total Lossin Output *

Total Lossin Employment 2

($Millions) ($Millions) ($Millions)
Subcategory
and Option Upper-Bound Retrofit| Upper-Bound Retrofit| Upper-Bound Retr ofit
Subcategory A through D
BAT1 $0 $0 0
BAT2 $9 ($46) (344)
BAT3 $55 $39 ($274) ($194) (2,061) (1,463)
BAT4 $109 $68 ($542) ($338) (4,084) (2,545)
PSES1 $7 ($32) (244)
PSES2 $140 ($697) (5,245)
PSES3 $89 $80 ($443) ($397) (3,332 (2,992)
PSEA $112 $98 ($555) ($487) (4,176) (3,665)
Subcategory E through |
BAT1 $0 $0 0
BAT2 $0 ($2) (14)
BAT3 $1 $0 ($3) ($2) (24) (19)
BAT4 $6 $3 ($32) ($16) (243) (122)
PSES1 $17 ($86) (651)
PSES2 $95 ($469) (3,534)
PSES3 $77 $77 ($385) ($383) (2,897) (2,882
PSEA $102 $102 ($507) ($505) (3,815) (3,802)
Subcategory J
BAT1 $0 $0 0
BAT2 $1 ($3) (19)
BAT3 $5 $4 ($27) ($20) (201) (148)
BAT4 $6 $5 ($29) ($23) (218) (172)
PSES1 $1 ($6) (46)
PSES2 $22 ($107) (805)
PSES3 $26 $21 ($128) ($106) (966) (799)
PSEA $27 $23 ($134) ($114) (1,012) (858)
Subcategory K
BAT1 $0 $0 0
BAT2 $4 ($19) (161)
BAT3 $45 $32 ($195) ($139) (1,612) (1,148)
BAT4 $57 $41 ($247) ($178) (2,041) (1,474)
BATS5 $61 ($266) (2,203)
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Table 5-22 (cont.)

Output and Employment I mpacts

Pretax Annualized Costs Total Lossin Output * Total Lossin Employment 2
STy ($Millions) ($Millions) ($Millions)
and Option Upper-Bound Retrofit| Upper-Bound Retrofit| Upper-Bound Retr ofit
PSES1 $10 ($44) (361)
PSES2 $175 ($761) (6,298)
PSES3 $123 $117 ($536) ($508) (4,433) (4,199)
PSEA $126 $122 ($550) ($529) (4,551) (4,379)
Subcategory L
BAT1 $0 $0 0
BAT2 $0 ($1) (10)
BAT3 $3 $2 (%12 ($9) (98) (73)
BAT4 $4 $3 ($17) (%12 (144) (102)
BAT5 $4 ($16) (128)
PSES1 $14 ($61) (508)
PSES2 $98 ($424) (3,510)
PSES3 $69 $69 ($300) ($299) (2,485) (2,475)
PSEA4 $87 $87 ($379) ($378) (3,137) (3,129)

Source: U.S. DOC, 1996 and U.S. DOC, 2001a
! Based on atotal loss of $4.96 million for the red meat industry and $4.35 million for the poultry industry for each $1 million

lossin output in the affected industry.
2 Based on 47 jobs lost in the red meat industry and 45 in the poultry industry per $1 million change in output.
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employment because it does not allow for impact reducing substitutions between final products by

consumers or inputs by producers.

The output and employment losses under the proposed options (BAT 3 for Subcategories A

through D, E through I, K, and L, and BAT 2 for Subcategory J), with the use of upper-bound costs are as

follows:
. Subcategory A through D:
. Subcategory E through I:
. Subcategory J.
. Subcategory K:
. Subcategory L:

$274 million 2,061 FTEs
$3 million 24 FTEs
$3 million 19 FTEs
$195 million 1,612 FTEs
$12 million 98 FTEs

For the indirect dischargers, the largest impacts are seen under PSES 2 in Subcategory K. Under

this option, output losses total $761 million and employment losses equal 6,298 FTEs for the economy as a

whole.

Using retrofit costs, output and employment impacts are less severe. For the proposed options, the

impacts are as follows:

. Subcategory A through D:
. Subcategory E through I:
. Subcategory J.

. Subcategory K:

. Subcategory L:

58 NEW SOURCES

$194 million 1,463 FTEs
$2 million 19 FTEs
$3 million 19 FTEs
$139 million 1,148 FTEs
$9 million 73 FTEs

EPA examined the possibility that the proposed rule may create incremental barriersto entry in the

meat products industry. EPA used avariety of sources to estimate the entry rate of new firm into the meat
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products market. Using the U.S. Small Business Administration’s “births and deaths’ database (U.S.
SBA, 1998), EPA determined that over the 1995 to 1998 time frame, new establishments entered the meat
products industry (“births’) at a rate of about 5.7 percent per year (i.e., the average ratio of new
establishments to existing establishments). Conversely, the same data show that existing firms have exited
the industry (“deaths’) at arate of 6.8 percent per year.®

However, asreflected in the industry profile (Chapter 2), other sources indicate that the sectors
composing the meat products industry are experiencing very different growth rates. Because the “births
and deaths’ database only tracks changes at the industry leve (i.e., the 3 digit SIC level), EPA estimated
the differential growth rates for the poultry and red meat sectors based on other data sources. EPA used a
published study of structural change in the poultry industry (Ollinger, et. a., 2000) based on Census
longitudina database to estimate that ratio of new establishments to existing establishments over the 1967
t0 1992 period. Because the overall industry new establishment rate is a weighted average of the different
ratesin the poultry and red meat sectors, EPA was able to calculate that the ratio of hew establishments to
existing establishments in the red meat sectors over the same time period.

In summary, EPA estimated the ratio of new establishments to existing establishments in the meat
products industry as:

. Overdl industry average: 5.7 percent per year, which reflects a weighted average of the:
— Poultry sector: 19 to 26 percent per year, and the
— Red Meat sectors: 3 to 3.9 percent per year.

Note that due to disparate data sources and time frames for these analyses, the rate of new entrants can

only be interpreted as an approximate measure.

A potential source of barriersto entry isthe incremental capital costs the proposed rule may

impose on an entrepreneur entering the meat products market. If, in addition to the capital necessary to

3 Note that an overall decrease in the number of establishmentsis not identical to a decrease in the size of
theindustry. If the entering facilities are larger than the exiting facilities, then industry will still grow. Thus these
data are consistent with the industry profile presented in Chapter 2.
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build and equip a new facility (as well as the working capital necessary to start operations), the
entrepreneur has to invest considerable capital in wastewater treatment equipment to meet the proposed
effluent guidelines, then the entrepreneur could be discouraged from entering the market — perhaps due to

adecrease in the anticipated rate of return — or may have difficulty in obtaining additional financing.

Other potential barriers to entry from the proposed rule could result if the entrepreneur has to pay
higher prices for inputs than existing firms, or if an artificia limitation was placed on the availability of
some resource necessary for production (e.g., the number of wastewater permits allowed). Both of these
types of barriers to entry could place a new firm at a competitive disadvantage relative to existing sources

and would therefore act as a barrier to entry.

EPA finds no reason to believe that the proposed rule will create differentials in input prices or
artificial limitations on the availability of resources that would create a competitive disadvantage for new
entrants. All inputs for wastewater treatment are readily available in competitive markets. New entrants
would pay the same prices for labor, equipment, and other costs of wastewater treatment that existing firms
would pay. Furthermore, the proposed rule places no artificial barriers — such as limitations on the
number of wastewater permits issued — on the market. Therefore EPA’s barriers to entry analysis focuses

on the incremental capital necessary to enter the meat products industry.

To examine the impact of the proposed rule on the incremental capital requirements for new
entrants, EPA estimated the total assets owned by each of the moddl facilities developed for the economic
impact analysis. EPA scaled total assets for each model facility from the model facility’ s revenues (based
on Census data) and the median return on assets ratio from Dun & Bradstreet’s Industry Norms and Key
Financial Ratios (1998; see Section 3.1.3.1 for details). In essence, then, estimated model facility total
assets are those used in the financia ratio analysis presented in Section 5.4.1. EPA calculated the ratio of
incremental capital costs (Section 5.1) to total assets as a measure of the potential for barriers to entry due
to the proposed rule. If thisratio islarge, then the possibility exists that the proposed rule will discourage
entry into the meat products market.

Table 5-23 presents the ratio of incremental upper-bound capital costs to total assets at the
subcategory level. The largest impact is observed under PSES 2 in Subcategory A through D, where the
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Table 5-23
Ratio of Capital Coststo Total Assets
40 CFR 432 Subcategories

Model Facility Average Capital Costs
Number of Total Assets Capital Costs to Total
Option Facilities (x $1,000) (x $1,000) Assets Ratio
Subcategory A through D
BAT1 66 $507,564 $0 0.00%
BAT?2 $125 0.02%]|
BAT3 $4,161 0.82%||
BAT4 $8,595 1.69%||
PSESL 60 $338,932 $535 0.16%]|
PSES? $10,409 3.07%]|
PSES3 $7,670 2.26%||
PSES4 $10,046 2.96%
Subcategory E through |
BAT1 19 $155,502 $0 0.00%
BAT?2 $8 0.01%]|
BAT3 $129 0.08%||
BAT4 $1,683 1.08%“
PSESL 234 $115,819 $264 0.23%||
PSES? $1,661 1.43%||
PSES3 $1,538 1.33%||
PSES4 $2,260 1.95%
Subcategory J
BAT1 21 $104,002 $0 0.00%
BAT?2 $0 0.00%]|
BAT3 $1,154 1.11%||
BAT4 $1,304 1.25%“
PSESL 75 $103,801 $47 0.04%]|
PSES? $1,103 1.06%]|
PSES3 $1,614 1.55%]|
PSES4 $1,746 1.68%
Subcategory K
BAT1 88 $600,816 $0 0.00%
BAT?2 $17 0.00%]|
BAT3 $2,515 0.42%]|
BAT4 $3,328 0.55%]|
BATS $3,717 0.62%]|

5-104



Table 5-23 (cont.)
Ratio of Capital Coststo Total Assets
40 CFR 432 Subcategories

Model Facility Average Capital Costs

Number of Total Assets Capital Costs to Total

Option Facilities (x $1,000) (x $1,000) Assets Ratio
PSESL 138 $615,266 $307 0.05%
PSES? $5,590 0.91%||
PSES3 $4,616 0.75%]|

PSES4 $4,860 0.79%

Subcategory L

BAT1 15 $214,016 $0 0.00%
BAT?2 $10 0.00%]|
BAT3 $813 0.38%||
BAT4 $1,283 0.60%]|
BATS 13* $233,818 $1,363 O.64%H
PSESL 208 $198,535 $245 0.12%]|
PSES? $1,805 0.91%]|
PSES3 $1,538 0.77%]|
PSESA $2,137 1.08%]|

1 Option BAT 5isonly found in Poultry operations. Subcategory L includes poultry further operations and mixed further
operations. The count for BAT 5 is for poultry further operations only and hence, the number of facilities is smaller than for

other BAT options.
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capital costs compose an average of 3.1 percent of facility assets. For direct dischargers, the largest impact
is 1.7 percent, which occurs under BAT 4 in Subcategory A through D.

Under the proposed options— BAT3 for all subcategories except J, for which BAT 2 is specified
— theratio of incremental capital costs to total assets for each subcategory is:

. Subcategory A through D: 0.82 percent
. Subcategory E through I: 0.08 percent
. Subcategory J. 0.00 percent
. Subcategory K: 0.42 percent
. Subcategory L: 0.38 percent

The largest impacts thus occur in Subcategory A through D.

Table 5-24 presents the ratio of incremental upper-bound capita coststo total assets at the meat
type and process class level. The largest impact is observed under PSES 4 in the mixed further processing
class, where the capital costs compose an average of 4.24 percent of facility assets. For direct dischargers,
the largest impact aso occurs in the mixed further processing class, where incrementa capita costs are 2.4

percent of total assets under BAT 4.

Under the proposed options the overall ratio of incremental capital costs to total assets at the

subcategory level represents a range among the component classes of:

. Subcategory A through D: 0.82 percent
— red meat first processing 0.00 percent
— red meat first processing and rendering 1.35 percent

. Subcategory E through I: 0.08 percent
— red meat further processing 0.01 percent
— mixed further processing 0.78 percent

. Subcategory J 0.00 percent
— rendering
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Ratio of Capital Coststo Total Assets
Meat Type and Process Classes

Table5-24

Average Capital Costs

Number of Total Assets Capital Costs to Total
Option Facilities (x $1,000) (x $1,000) Assets Ratio
Red Meat First Processing (Subcategory A - D)
BAT1 6 $50,870.6 $0 0.00%
BAT?2 $0 0.00%]|
BAT3 $0 0.00%]|
BAT4 $801 1.57%
Red Meat Further Processing (Subcategory E - 1)
BAT1 12 $139,107.7 $0 0.00%
BAT?2 $4 0.00%]|
BAT3 $21 0.01%]|
BAT4 $1,058 0.76%H
PSESL 168 $121,672.2 $236 0.19%]|
PSES? $1,231 1.01%||
PSES3 $1,223 1.00%]|
PSES4 $1,720 1.41%
Red Meat First and Further Processing (Subcategory A - D)
PSESL 28 $94,015.5 $274 0.29%
PSES? $3,918 4.17%)|
PSES3 $3,783 4.02%)|
PSES4 $3,935 4.19%
Red Meat First Processing and Rendering (Subcategory A - D)
BAT1 36 $553,233.8 $0 0.00%
BAT?2 $174 0.03%]|
BAT3 $7,485 1.35%]|
BAT4 $8,694 1.57%“
PSESL 15 $553,233.8 $663 0.12%]|
PSES? $20,765 3.75%]|
PSES3 $14,013 2.53%||
PSES4 $14,112 2.55%
Red Meat Further Processing and Rendering (Subcategory E - 1)
BAT1 4 $261,155.9 $0 0.00%
BAT?2 $22 0.01%]|
BAT3 $66 0.03%]|
BAT4 $3,357 1.20%]|
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Ratio of Capital Coststo Total Assets
Meat Type and Process Classes

Table 5-24 (cont.)

Average Capital Costs
Number of Total Assets Capital Costs to Total

Option Facilities (x $1,000) (x $1,000) Assets Ratio
PSESL 7 $261,155.9 $513 0.20%
PSES? $5,207 2.03%||
PSES3 $4,304 1.65%]|
PSES4 $4,932 1.89%
Red Meat First Processing, Further Processing, and Rendering (Subcategory A - D)
BAT1 24 $553,233.8 $0 0.00%
BAT?2 $83 0.02%]|
BAT3 $216 0.04%]|
BAT4 $10,396 1.88%“
PSESL 17 $553,233.8 $853 0.15%]|
PSES? $11,963 2.16%]|
PSES3 $8,474 1.53%||
PSES4 $16,524 2.99%
Poultry First Processing (Subcategory K)
BAT1 49 $616,696.9 $0 0.00%
BAT?2 $0 0.00%]|
BAT3 $1,983 0.32%]|
BAT4 $2,673 0.43%||
BATS $2,985 0.48%||
PSESL 92 $616,094.5 $364 0.06%]|
PSES? $4,419 0.72%]|
PSES3 $3,823 0.62%]|
PSES4 $4,088 0.66%
Poultry Further Processing (Subcategory L)
BAT1 13 $233,817.9 $0 0.00%
BAT?2 $11 0.00%]|
BAT3 $838 0.36%]|
BAT4 $1,183 0.51%]|
BATS $1,363 O.SS%H
PSESL 155 $203,135.5 $235 0.12%]|
PSES? $1,527 0.75%]|
PSES3 $1,303 0.64%]|
PSES4 $1,754 0.86%]|
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Table 5-24 (cont.)

Ratio of Capital Coststo Total Assets
Meat Type and Process Classes

Average Capital Costs

Number of Total Assets Capital Costs to Total
Option Facilities (x $1,000) (x $1,000) Assets Ratio
Poultry First and Further Processing (Subcategory K)
BAT1 16 $507,645.2 $0 0.00%
BAT?2 $64 0.01%]|
BAT3 $2,359 0.39%||
BAT4 $3,789 0.63%||
BAT5 $4,233 o.71%H
PSESL 29 $504,718.8 $0 0.00%]|
PSES? $3,316 0.56%]|
PSES3 $4,006 0.67%]|
PSES4 $4,241 0.71%
Poultry First Processing and Rendering (Subcategory K)
BAT1 17 $549,160.5 $0 0.00%
BAT?2 $27 0.00%]|
BAT3 $2,787 0.51%]|
BAT4 $3,594 0.65%]|
BATS $4,001 0.73%]|
PSESL 5 $557,820.1 $0 0.00%]|
PSES? $9,283 1.66%||
PSES3 $5,813 1.04%||
PSES4 $6,020 1.08%
Poultry Further Processing and Rendering (Subcategory L)
PSESL 15 $444,885.5 $176 0.04%
PSES? $3,045 0.68%||
PSES3 $2,542 0.57%]|
PSES4 $2,708 0.61%
Poultry First Processing, Further Processing, and Rendering (Subcategory K)
BAT1 6 $625,934.1 $0 0.00%
BAT?2 $0 0.00%]|
BAT3 $6,498 1.04%||
BAT4 $6,688 1.07%||
BATS $7,507 1.20%]|
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Ratio of Capital Coststo Total Assets
Meat Type and Process Classes

Table 5-24 (cont.)

Average Capital Costs
Number of Total Assets Capital Costs to Total

Option Facilities (x $1,000) (x $1,000) Assets Ratio
PSESL 12 $682,511.7 $747 0.11%
PSES? $18,527 2.71%]|
PSES3 $11,675 1.71%||
PSES4 $11,794 1.73%
Mixed Further Processing (61 percent in Subcategory E - 1, 39 percent in Subcategory L)
BAT1 5 $82,004.8 $0 0.00%
BAT2 $6 0.01%]|
BAT3 $641 0.78%||
BAT4 $1,948 2.38%“
PSESL 97 $82,004.8 $313 0.38%||
PSES? $2,452 2.99%||
PSES3 $2,106 2.57%]|
PSES4 $3,477 4.24%
Rendering (Subcategory J)
BAT1 21 $104,001.6 $0 0.00%
BAT?2 $0 0.00%]|
BAT3 $1,154 1.11%||
BAT4 $1,304 1.25%“
PSESL 75 $103,800.7 $47 0.04%]|
PSES? $1,103 1.06%||
PSES3 $1,614 1.55%]|
PSESA $1,746 1.68%]|
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. Subcategory K : 0.42 percent

— poultry first processing 0.32 percent
— poultry first processing, further processing, and rendering 1.04 percent
. Subcategory L: 0.38 percent
— poultry further processing 0.36 percent
— mixed further processing 0.78 percent

59 SUMMARY AND OBSERVATIONS

Table 5-25 presents a summary of the costs and impacts under the proposed options for the meat
products industry as awhole. Using upper-bound costs, total posttax annualized costs for the proposed
options under all subcategories are estimated at $68 million. Of the total 209 nonsmall, noncertainty
facilities affected by the rule, 0.8 facilities are projected to close as aresult of the rule. Compliance costs
exceed: 1 percent of revenues for 18 facilities (8 percent of facilities), 3 percent of revenues for 4 facilities
(2 percent of dl facilities), and 5 percent of cash flow for 22 facilities or 10 percent of facilities. Output
lossesin U.S. are expected to total $487 million per year and employment losses are estimated at atotal of
3,800 FTEs per year. Including the 65 certainty facilities, costs and impacts increase by a margin of 8
percent. Total posttax industry compliance costs increase by $6 million and now equal $74 million.
Facility impacts include 1 facility closure and 24 facilities with compliance costs greater than 5 percent of
cash flow.

With the use of retrofit costs instead of new equipment costs, total posttax annualized costs for the
industry are $47 million. The number of facilities projected to close as aresult of the rule are 0.4. Five
percent or 12 facilities have compliance costs greater than 1 percent of revenues, 3 facilities have costs
greater than 3 percent of revenues, and costs for 16 facilities are greater than 5 percent of cash flow.
Annual output losses for the entire U.S. are estimated at $347 million and employment losses at 2,700
FTEs. With the 65 certainty facilities, total posttax costs increase to $50.5 million, 0.4 facility closures are

projected, and for 17 facilities, compliance costs are greater than 5 percent of cash flow.
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Table5-25

Summary of Impacts Under the Proposed Options

Number of Facilities Incurring
Total Costs Greater Than
Posttax Prob. | Number Employ
Number | Annualized | Cash Flow of 1 3 5| Percent | Output ment
Proposed of Costs | Lessthan Facility | percent | percent percent | change | Losses | Losses
Cost Option Facilities | ($Millions) Costs | Closures | revenues | revenues | cashflow | inROA | ($mil) | (FTES)
Subcategory A through D
Upper-
Bound BAT 3 66 $36.3 0.34% 0.2 2.0 0.6 4.8 -2.6% | ($274) | (2,061)
Retrofit | BAT 3 66 $24.7 0.23% 0.1 14 0.3 3.3 -1.6% | ($194) | (1,463)
Subcategory E through |
Upper-
Bound BAT 3 19 $0.4 0.06% 0.0 0.2 0.1 0.2 -0.5% ($3) (24)
Retrofit | BAT 3 19 $0.3 0.05% 0.0 0.2 0.1 0.1 -0.4% ($2) (19)
Subcategory J
Upper-
Bound BAT 2 21 $0.3 0.12% 0.0 0.9 0.3 0.5 -0.7% ($3) (19)
Subcategory K
Upper-
Bound BAT 3 88 $29.5 0.72% 0.5 12.0 2.7 13.9 -45% | ($195) | (1,612)
Retrofit | BAT 3 88 $20.1 0.49% 0.2 7.6 17 9.8 -3.9% | ($139) | (1,148)
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Table 5-25 (continued)
Summary of Impacts Under the Proposed Options

Number of Facilities Incurring
Total Costs Greater Than
Posttax Prob. | Number Employ
Number | Annualized | Cash Flow of 1 3 5| Percent | Output ment
Proposed of Costs | Lessthan Facility | percent | percent percent | change | Losses | Losses
Cost Option Facilities | ($Millions) Costs | Closures | revenues | revenues | cashflow | inROA | ($mil) | (FTES)
Subcategory L
Upper-
Bound BAT 3 15 $1.8 0.77% 0.1 25 04 25 -4.8% ($12) (98)
Retrofit | BAT 3 15 $1.3 0.55% 0.1 15 0.3 1.8 -3.3% ($9) (73)
Total Upper-Bound 209 $68.3 NA 0.8 17.6 4.1 219 NA ($487) | (3,819)
Total Upper-Bound
Including 65
Certainty Facilities 226 $73.8 NA 0.9 19.0 4.4 23.7 NA ($526) | (4,119)
Total Retrofit * 209 $46.7 NA 0.4 11.6 2.7 155 NA ($347) | (2,722)
Total Retrofit
Including 65
Certainty Facilities 226 $50.4 NA 0.4 12.5 2.9 16.7 NA ($375) | (2,940)

Numbers may not sum due to rounding.

Used upper-bound costs and impacts for Subcategory J.
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CHAPTER 6

INITIAL REGULATORY FLEXIBILITY ANALYSIS

6.1 INTRODUCTION

This chapter analyzes the projected effects of incremental pollution control costs on small entities.
Thisanalysisis required by the Regulatory Flexibility Act (RFA) as amended by the Small Business
Regulatory Enforcement Fairness Act of 1996 (SBREFA). The RFA acknowledges that small entities have
limited resources and makes it the responsibility of the regulating federal agency to avoid burdening such
entities unnecessarily. In response to the RFA, EPA has prepared an initia regulatory flexibility analysis
(IRFA). Section 6.2 providesthe initia assessment to determine if an IRFA is necessary. Section 6.3
describes the components of the IRFA. Section 6.4 presents the analysis of economic impacts to small
businesses in the mesat products industry, while Section 6.5 summarizes the steps EPA has taken to

minimize small business impacts under the proposed rule.

6.2 INITIAL ASSESSMENT

EPA guidance on implementing RFA requirements suggests the following must be addressed in an
initial assessment. First, EPA must indicate whether the proposal is a rule subject to notice-and-comment
rulemaking requirements. EPA has determined that the proposed meat products effluent limitations
guidelines (ELG) are subject to notice-and-comment rulemaking requirements. Second, EPA should
develop aprofile of the affected small entities. EPA has devel oped a profile of the meat products industry,
which includes al affected operations as well as small businesses. Thisinformation is provided in Chapter
2. Chapter 5 of this EA presents the analysis of projected economic impacts to the industry as awhole,
including both small and large businesses. Much of the information covered in these chapters applies to
small businesses. Additional information on small businessesin the meat products industry is provided in
Section 6.4 of this chapter. Third, EPA’s assessment needs to determine whether the rule would affect

small entities and whether the rule would have an adverse economic impact on small entities.
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EPA has determined that some small entities may incur costs for incremental pollution control as a

result of the rule, if promulgated as proposed. EPA examines the adverse impacts of these additional costs

in Section 6.4.

6.3

REGULATORY FLEXIBILITY ANALYSISCOMPONENTS

Section 603 of the RFA requires that an IRFA must contain the following:

An explanation of why the rule may be needed.
A short explanation of the objectives and legal basis for the proposed rule.

A description of, and where feasible, an estimate of the number of small business entities
to which the proposed rule will apply.

A description of the proposed reporting, recordkeeping, and other compliance requirements
(including estimates of the types of small entities that will be subject to the requirement
and the type of professional skills necessary for the preparation of the report or record).

An identification, to the extent practicable, of all relevant federal rules that may duplicate,
overlap, or conflict with the proposed rule.

A description of “any significant regulatory alternatives’ to the proposed rule that
accomplish the statement objectives of the applicable statutes and minimize any significant
economic impact of the rule on small entities.

The Sections 6.3.1 through 6.3.5 below address each of these issuesin turn.

6.3.1 Need for Objectives of the Rule

EPA is authorized under sections 301, 304, 306, and 307 of the CWA to establish effluent

limitations guidelines and standards of performance for industrial dischargers. The objective of the CWA

isto “restore and maintain the chemical, physical, and biological integrity of the Nation'swaters.” To

assist in achieving this objective, EPA issues effluent limitations guidelines, pretreatment standards, and

new source performance standards for industrial dischargers. Sections 301(b)(1) and 304(b)(1) authorize
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EPA to issue BPT effluent limitations guidelines. Section 304(b)(4) authorizes EPA to issue BCT
guidelines for conventional pollutants; Sections 301(b)(2)(E) and 304(b)(2) authorize EPA to issue BAT
guidelines to control nonconventional and toxic pollutants; Section 306 authorizes EPA to issue NSPS for
all pollutants; and Sections 304(g) and 307(b) authorize EPA to issue PSES and PSNS for all pollutants.

6.3.2 Egimated Number of Small Business Entitiesto Which the Regulation Will Apply

The RFA defines a“small entity” as a: (1) small not-for-profit organization, (2) small
governmental jurisdiction, or (3) small business. EPA expects that the principal impact of the proposed
rule will fall on small businesses in the meat products industry, rather than not-for-profit organizations or

small governmental jurisdictions. Therefore, this analysis will focus on small meat products businesses.

The RFA defines a“small business’ as having the same meaning as the term “small business
concern” under Section 3 of the Small Business Act (unless an aternative definition has been approved).
The latter identifies a small business at the business entity or company level, not the facility level. The
analysis, then, needs to determine whether a facility is owned by a small business entity, not whether the

facility itself may be considered “small.”

A small businessis generally defined according to NAICS code by standards set by the Small
Business Administration (SBA). Under NAICS codes 311611, 311612, 311613, and 311615, a small
business is defined as one with fewer than 500 employees. Note that a facility may employ fewer than 500
employees but not be considered “small” by this standard if it is owned by alarger parent company and

total employment among all facilities that company owns exceeds 500 workers (U.S. SBA, 2000).

As stated above, it isimportant in determining the number of small business entitiesin the meat
products industry to differentiate between facilities owned by small businesses and small facilities owned
by large businesses. To make this differentiation, EPA used ratios of firms to establishments in the meat
product industry derived from data compiled by the U.S. Census Bureau for the Small Business
Administration’s Office of Advocacy (U.S. SBA, 1998). These ratios were calculated by dividing the
number of firms within each NAICS code and employment class by the number of establishmentsin that

code and class. EPA then applied thisratio to model facilities in each meat type and process class
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determined to have an employment range below 500 employeesin order to estimate the proportion of

facilities that are stand alone small businesses relative to facilities owned by large businesses.™ 2

In essence, EPA is assuming that within any NAICS code and employment class combination
where the ratio of firms to establishments is less than one, establishments in excess of the number of firms
are al owned by large, multi-facility business entities. Thisis a reasonable assumption for the meat
products industry IRFA. EPA determined the employment ranges for each meat type and process class
based on its model facilities, which were matched to Census employment classes using annual production,
estimated revenues, and other Census data (see Section 3.1.2.6 and Appendix B for details). Inthis
matching process, EPA found:

. small model facilitiesinvariably fell into employment classes with fewer than 10 workers;
the ratio of firms to establishments for the 1 to 4 and 5 to 9 employment classesis 1.0
based on SBA'’s database;

. medium, large, and very large model facilities (hereafter, “nonsmall”) almost always fell
into employment classes with at least 250 to 499 workers (see Table B-6 for details), and
often larger. If two facilities employing between 250 and 499 employees are owned by a
single company, that company in al likelihood would be alarge business.

For example, EPA determined there are 170 medium sized facilities in the red meat further processing
class. The medium sized facility was matched to Census data in the 250 to 499 employment range. The
ratio of firms to establishments in this employment range and NAICS code is 0.825. Therefore, EPA
assumes that 140 (= 170 x 0.825) of these facilities are small stand aone businesses; the remaining 30

facilities are owned by large business entities

! Clearly individual facilities employing more than 500 workers are large business owned, whether they
are a stand alone business or owned by alarger entity.

2 EPA determined from publicly available sources that this methodology was likely to result in a
significant underestimation of large business owned facilities among renderers. Therefore, EPA used screener
survey data to distinguish small businesses from large business owned facilities in Subcategory J. However, the
procedure outlined in the text above was used for 98 percent of all facilities in the meat products industry.

3 EPA did not try to estimate the number of large businesses, and therefore only distinguishes small

business establishments (equal to the number of small businesses) from large business owned establishments
(which is greater than the number of large businesses).
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Tables 6-1 and 6-2 present the estimated number of stand alone small businesses, the number of
facilities that are owned by alarge business, and the total number of entities in each model facility size
classification for the meat products industry. Table 6-1 provides the information by subcategory, while

Table 6-2 presents the information by meat type and process class.

EPA egtimates that atotal of 5,174 out of 5,671 potentially affected facilities (91 percent) are
small business owned under the 500 employee standard; an estimated 497 facilities (9 percent) are owned
by large businesses.* Subcategory E through | contains the most small business entities, 3,179 (98 percent
of the subcategory), followed by Subcategory A through D with 1,065 (90 percent of the subcategory).
Subcategory L is estimated to have 745 small businesses (94 percent). Seventy-three of the 119 facilitiesin
Subcategory J (61 percent) are estimated to be small business owned. Subcategory K is the only
subcategory in which less than half of facilities are estimated to be small (45 percent).

By meat type and process class, facilities that perform poultry first processing operations, whether
alone or in combination with other processes, tend to be owned by large business entities (Table 6-2). This
tendency is not as strong among red meat first processors. Conversealy, facilities that only perform further

processing operations, whether for red meat or poultry, tend to be small stand a one businesses.

6.3.3 Description of the Proposed Reporting, Recor dkeeping, and Other Compliance
Requirements

EPA has incorporated no incremental reporting or recordkeeping requirements in the proposed rule.
Technical requirements are described in detail in the Development Document (U.S. EPA, 2002). A brief
summary of treatment technologies that will meet the effluent guidelines is presented in Chapter 4 of this

document.

4 EPA determined from publicly available sources that the 65 certainty facilities (see Chapter 5) are all
owned by large business entities.
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Meat Product Industry Estimated Small Business Owned Facilities

Table 6-1

40 CFR 432 Subcategories

Estimated Number of Facilities
Number of L arge Business|
Model Facility Size Facilities*| Small Business Owned* Owned*
Subcategory A through D
Small 1,060 1,060 0
[IMedium 87 5 81
ILarge 22 0 22
\Very Large 17 0 17
Subcategory E through |
Small 2,988 2,988 0
{(Medium 243 191 52
ILarge 5 0 5
\Very Large 5 0 5
Subcategory J
Small 23 18 5
[IMedium 33 19 14
ILarge 27 9 18
\Very Large 36 27 9
Subcategory K
Small 39 39 0
{(Medium 80 71 9
ILarge 99 0 99
\Very Large 47 0 47
Subcategory L
Small 572 572 0
[IMedium 192 168 24
ILarge 11 4 6
\Very Large 20 0 20
Small Total 4,682 4,677 5
Medium Tota 634 455 179
Large Totd 164 13 150
Very Large Tota 125 27 98
Certainty Facilities 65 0 65
TOTAL 5,670 5,174 497

* Numbers may not sum due to rounding.
Based on Screener Survey, Census Model Facilities, and SBA Specia Tabulations.
Small business to large business owned ratio calculated from the Small Business Administration's establishment
and facility comparison data compiled by the U.S. Census Bureau.

Subcategories not multiplied by the ratio were those classified as having over 500 employees.
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Table 6-2
Meat Product Industry Estimated Small Business Owned Facilities
Meat Type and Process Classes

Estimated Number of Facilities
Number of Small Business L arge Business|

Model Facility Size Facilities* Owned* Owned*

Red Meat First Processing (Subcategory A - D)

Small 282 282 0
[IMedium 6 5 0
||Red Meat Further Processing (Subcategory E - 1)
llsmall 2532 2532 0
IV edium 170 140 30
ILarge 5 0 5
\Very Large 5 0 5

Red Meat First and Further Rendering (Subcategory A - D)

Small 674 674 0
[IMedium 28 0 28
||Red Meat First Processing and Rendering (Subcategory A - D)
llsmall 29 29 0
IV edium 24 0 24
ILarge 10 0 10
\Very Large 17 0 17

Red Meat Further Processing and Rendering (Subcategory E - I)

Small 32 32 0
[IMedium 11 0 11
||Red Meat First Processing, Further Processing, and Rendering (Subcategory A - D)
llsmall 75 75 0
I edium 29 0 29
ILarge 12 0 12
||Pou|try First Processing (Subcategory K)
llsmall 19 19 0
lIM edium 49 44 5
ILarge 73 0 73
\Very Large 19 0 19

Poultry Further Processing (Subcategory L)

Small 272 272 0
[IMedium 143 127 16
lLarge 5 4 1
[Very Large 20 0 20
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Table6-2 (cont.)
Meat Product Industry Estimated Small Business Owned Facilities

Meat Type and Process Classes

Estimated Number of Facilities

Number of Small Business L arge Business|

Model Facility Size Facilities* Owned* Owned*

Poultry First and Further Processing (Subcategory K)

Small 20 20 0
[IMedium 17 15 2
lLarge 6 0 6
IVery Large 22 0 22
||Pou|try First Processing and Rendering (Subcategory K)

IV edium 9 8 1

ILarge 10 0 10

\Very Large 3 0 3

Poultry Further Processing and Rendering (Subcategory L)

Small 4 4 0
[(Medium 9 8 1
ILarge 6 0 6

Poultry First Processing, Further Processing, and Rendering (Subcategory K)

[IMedium 5 4 1
ILarge 10 0 10

\Very Large 3 0 3

Mixed Further Processing (59% Subcategory E- | and 41% Subcategory L) *

Small 716 716 0
[IMedium 102 84 18

Mixed Further Processing and Rendering (59% Subcategory E - | and 41% Subcategory L) *

Small 4| 4| 0

Renderer (Subcategory J)

Small 23 18 5
[IMedium 33 19 14
ILarge 27 9 18

\Very Large 36 27 9

Small Total 4,682 4,677 5
Medium Tota 634 456 179
Large Totd 164 13 150

Very Large Total 125 27 98
Certainty Facilities 65 0 65
TOTAL 5,671 5,174 497

* Numbers may not sum due to rounding.
Based on Screener Survey, Census Model Facilities, and SBA Specia Tabulations.

Classes with zero number of facilities were excluded from the table.

For nonsmall facilities, the allocation is 61% in Subcategory E through | and 39% in Subcategory L.

Small business to large business owned ratio calculated from the Small Business Administration's establishment
and facility comparison data compiled by the U.S. Census Bureau.
Classes not multiplied by the ratio were those classified as having over 500 employees.
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6.3.4 Identification of Relevant Federal Rules That May Duplicate, Overlap, or Conflict
with the Proposed Rule

The current meat products rule, 40 CFR Part 432, set effluent guidelines and limitations for the
beef and pork sectors of the meat productsindustry. These standards were set and revised over a number
of years, most recently in 1995 (see Table 1-1 for details). The proposed rule revises the current industry
standards in existing subcategories and thus does not conflict with them. The proposed rule does set new
standards for facilities that perform poultry slaughter and processing operations. Prior to this proposal,

EPA had set no national effluent limitations guidelines or standards for poultry slaughterers or processors.

Much of the water used by meat products industry establishmentsis for sanitation purposes.
Through contact with USDA’ s Food Safety and Inspection Service (FSIS), EPA ensured that its proposed
rule would not conflict with food safety sanitation requirements. FSIS stated that water use is only one
way for facilities to comply with food safety regulations; aternative means to meeting the requirements are
available. In addition, if facilities do use water for sanitation purposes, operators have options for
recyclelreuse or end of pipe treatment that will not affect compliance (citation needed). Therefore, EPA
has determined that the proposed rule does not conflict with FSIS food safety regulations.

6.3.5 Significant Regulatory Alter natives

EPA took steps to minimize the regulatory burden associated with the rulemaking. First, EPA
categorized the industry based upon mest type (i.e., red mesat or poultry), process class (i.e., daughter,
further processing, rendering), and facility size (small, medium, large, and very large based on production),
then these categories were grouped into 40 CFR 432 subcategories. Both the meat type and process classes
and the 40 CFR 432 subcategories differentiate between direct and indirect dischargers. All direct
dischargers were costed for four sets of technology options regardless of meat type or processing stage;
direct dischargers that process poultry were costed for afifth technology option. Similarly, al indirect
dischargers were costed for four technology options regardless of subcategory. Indirect dischargers were
costed for a different set of technologies than were direct discharging facilities. Thus, EPA’s analysis
provided significant flexibility for tailoring the proposed guidelines according to sector specific
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characteristics. Finally, EPA also performed a small business analysis of all aternatives considered for
each subcategory.

6.4 SMALL BUSINESSANALYSIS

This section presents the projected economic impacts on small businesses resulting from the costs
of complying with the proposed EL G for the meat products industry. The impacts are estimated using the
methodology outlined in Chapter 3. Closure impacts, costs, and nonclosure impacts for small businesses

are presented at the subcategory level and the meat type and process class level by discharge type.

Tables 6-3 and 6-4 provide the estimated number of small business owned facilities by both
discharge type and facility size according to subcategory and meat type and process class respectively.
Among both direct and indirect dischargers, the mgjority of facilities are owned by small business entities.
However, while just alittle more than half of direct dischargers are small business owned (56 percent), 95

percent of indirect discharging facilities are small business owned.

In the discussion of small business impacts below, EPA adopts the following convention for
referring to different establishment sizes. Essentially all establishments enumerated in the tables below are
small businesses (i.e., independent business entities employing fewer than 500 workers). However, within
this group of small business entities, EPA distinguishes small facilities from nonsmall facilities (i.e.,
medium, large, or very large) based on facility production.® EPA has set the following production
thresholds to define small facilities in each subcategory:

. Subcategory A through D: facilities that daughter less than 50 million pounds (live weight
kill) per year;
. Subcategory E through I: facilities that produce less than 50 million pounds of finished

product per year. Because Subcategory E (small processors) is defined under the existing

® Thereis asingle exception to the above rule. In Subcategory J (rendering), EPA determined that 5 small
model facilities are owned by large business entities. With that exception, all small model facilities are also small
business entities.
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Table 6-3
Meat Product Industry Estimated Direct and Indirect Dischar ge Small Business Owned Facilities
40 CFR 432 Subcategories

Direct Discharge Indirect Discharge
Number of Facilities Facilities Facilities
Small Large Small Large
Business Business Business| Business
Model Facility Size Direct* | Indirect* Owned* Owned* Owned* Owned*
Subcategory A through D
Small 59 1,001 59 0 1,001 0
{(Medium 40 47 5 34 0 47
ILarge 14 8 0 14 0 8
\Very Large 12 5 0 12 0 5
Subcategory E through |
Small 48 2,940 48 0 2,940 0
[IMedium 17 226 10 7 181 45
ILarge 1 4 0 1 0 4
\Very Large 1 4 0 1 0 4
Subcategory J
Small 6 17 5 1 13 4
{(Medium 7 26 4 3 15 11
ILarge 6 21 2 4 7 14
\Very Large 8 28 6 2 21 7
Subcategory K
Small 0 39 0 0 39 0
[IMedium 32 48 28 4 44 5
ILarge 38 61 0 38 0 61
Very Large 18 29 0 18 0 29
Subcategory L
Small 4 568 4 0 568 0
{(Medium 12 180 11 1 158 22
ILarge 1 10 1 0 4 6
\Very Large 2 18 0 2 0 18
Small Total 117 4,565 116 1 4,561 4
Medium Total 108 527 58 50 398 130
Large Tota 60 104 3 57 11 93
Very Large Total 41 84 6 35 21 63
TOTAL 326 5,280 183 143 4,991 290

* Numbers may not sum due to rounding.

Based on Screener Survey, Census Model Facilities, and SBA Specia Tabulations.
Small business to large business owned ratio calculated from the Small Business Administration's establishment
and facility comparison data compiled by the U.S. Census Bureau.
Subcategories not multiplied by the ratio were those classified as having over 500 employees.

EPA did not distribute the 65 certainty facilities between direct and indirect dischargers.
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Table 6-4
Meat Product Industry Estimated Direct and Indirect Dischar ge Small Business Owned Facilities
Meat Type and Process Classes

Direct Discharge Indirect Discharge
Number of Facilities Facilities Facilities
Small Large Small Large
Business Business Business Business
Model Facility Size Direct* Indir ect* Owned* Owned* Owned* Owned*
Red Meat First Processing (Subcategory A- D)
Small 17 265 17 0 265 0
[IMedium 6 0 5 0 0 0
||Red Meat Further Processing (Subcategory E - 1)
llsmall 43 2,489 43 0 2,489 0
IV edium 10 160 8 2 132 28
ILarge 1 4 0 1 0 4
\Very Large 1 4 0 1 0 4
Red Meat First and Further Rendering (Subcategory A - D)
Small 0 674 0 0 674 0
[IMedium 0 28 0 0 0 28
||Red Meat First Processing and Rendering (Subcategory A - D)
llsmall 17 12 17 0 12 0
lIM edium 17 7 0 17 0 7
ILarge 7 3 0 7 0 3
\Very Large 12 5 0 12 0 5
Red Meat Further Processing and Rendering (Subcategory E - |
Small 0 32 0 0 32 0
[IMedium 4 7 0 4 0 7
||Red Meat First Processing, Further Processing, and Rendering (Subcategory A - D)
llsmall 25 50 25 0 50 0
M edium 17 12 0 17 0 12
ILarge 7 5 0 7 0 5
||Pou|try First Processing (Subcategory K)
llsmall 0 19 0 0 19 0
lIM edium 17 32 15 2 29 3
ILarge 25 48 0 25 0 48
\Very Large 7 12 0 7 0 12
Poultry Further Processing (Subcategory L)
Small 0 272 0 0 272 0
[IMedium 10 133 9 1 119 14
ILarge 1 4 1 0 4 0
\Very Large 2 18 0 2 0 18
Poultry First and Further Processing (Subcategory K)
Small 0 20 0 0 20 0
{(Medium 6 11 5 1 10 1
ILarge 2 4 0 2 0 4
IVery Large 8 14 0 8 0 14
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Table 6-4 (cont.)
Meat Product Industry Estimated Direct and Indirect Dischar ge Small Business Owned Facilities
Meat Type and Process Classes

Direct Discharge

Indirect Discharge

Number of Facilities Facilities Facilities
Small Large Small Large
Business Business Business| Business|

Model Facility Size Direct* I ndir ect* Owned* Owned* Owned* Owned*

Poultry First Processing and Rendering (Subcategory K)

{(Medium 7 2 6 1 2 0
ILarge 8 2 0 8 0 2

\Very Large 2 1 0 2 0 1

Poultry Further Processing and Rendering (Subcategory L)

Small 0 4 0 0 4 0
[IMedium 0 9 0 0 8 1
ILarge 0 6 0 0 0 6

Poultry First Processing, Further Processing, and Rendering (Subcategory K)

{(Medium 2 3 2 0 3 0
ILarge 3 7 0 3 0 7

\Very Large 1 2 0 1 0 2

Mixed Further Processing (59% Subcategory E- | and 41% Subcategory L) *

Small 9 707 9 0 707 0
[IMedium 5 97 4 1 80 17

Mixed Further Processing and Rendering (59% Subcategory E- | and 41% Subcategory L) *

Small | o| 4 o| 0| 4| 0

Renderer (Subcategory J)

Small 6 17 5 1 13 4
{(Medium 7 26 4 3 15 11
ILarge 6 21 2 4 7 14

\Very Large 8 28 6 2 21 7

Small Total 117 4,565 116 1 4,561 4
Medium Total 108 527 59 49 397 130
Large Tota 60 104 3 57 11 93

Very Large Total 41 84 6 35 21 63
TOTAL 326 5,280 184 142 4,990 290

* Numbers may not sum due to rounding.
Based on Screener Survey, Census Model Facilities, and SBA Specia Tabulations.
Classes with zero number of facilities were excluded from the table.
Small business to large business owned ratio cal culated from the Small Business Administration's establishment and
facility comparison data compiled by the U.S. Census Bureau.
Classes not multiplied by the ratio were those classified as having over 500 employees.

EPA did not distribute the 65 certainty facilities between direct and indirect dischargers.
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guidelines as facilities that produce less than 6,000 pounds of finished product per day, al
facilities in Subcategory E are by definition small;

. Subcategory J: facilities that render less than 10 million pounds of raw materia per year;
. Subcategory K: facilities that daughter less than 10 million pounds per year;
. Subcategory L: facilities that produce less than 7,000 pounds of finished product per day.

Based on median production, all small model facilities fall below these thresholds and are thus synonymous
with small producers; all other model facilities exceed the thresholds (see Appendix B, Table B-6 for
details).

For each level of impact analysis, EPA first presents the results for small model facilities, then the
impacts for those nonsmall model facilities that EPA estimates are owned by small businesses. The latter
group of facilitiesis a subset of the facilities analyzed in Chapter 5. Thus, impacts to nonsmall facilities
presented in Chapter 6 are not additional impacts of the proposed rule, but are a subset of those impacts
presented in Chapter 5.

6.4.1 Total and Average Compliance Costs

Tables 6-5 and 6-6 present total and per facility costs for small business owned mesat products
facilities. The tablesinclude estimated capital costs, annual operating and maintenance (O& M) costs,
pretax annualized, and posttax annualized compliance costs.® Annualized costs are analogous to a
mortgage payment that spreads the one-time investment of a home over a series of constant monthly
payments. They are calculated as the equal annual payments of an annuity that has the same present value
as the stream of cash outflow over the project life and includes the opportunity cost of money or interest
(see Section 3.1.1 of this document for more detail on cost annualization, and the Devel opment Document
(U.S. EPA, 2002) for details on the estimation of capital and O& M costs).

® EPA did not estimate retrofit costs for small model facilities. In Section 6.4, EPA will not present
retrofit costs for medium, large, and very large model facilities owned by small businesses. These may be found by
scaling results from Chapter 5 appropriately.
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6.4.1.1 Total and Average Compliance Costs by Subcategory

Small Modd Facilities

Asseen in the Table 6-5A, estimated posttax annualized costs for small model direct dischargers
are less than $700 per facility under BAT 1. Small model indirect dischargers average from $24,000 in
Subcategory A through D to $42,100 in Subcategory L per facility under option 1. Option 3 is the highest
cost option per facility for direct dischargers (BAT 4 was not costed for small model facilities), and option
4 has the highest cost per facility for indirect dischargers (with the exception of Subcategory J). Per
facility costs for indirect dischargers exceed $137,000 under options 2, 3, and 4 for all subcategories.

Under the proposed option (BAT 1) for small model facilitiesin subcategories K and L, posttax
annualized costs per facility are:
. Subcategory K: NA’

. Subcategory L: $711

No option is proposed for small model direct dischargersin subcategories A through J. No option is
proposed for small moddl indirect dischargersin any subcategories.

Nonsmall Modd Facilities

Table 6-5B provides costs for nonsmall model facilities owned by small businesses. Under the

proposed option (BAT 3 in all subcategories except J, BAT 2 in Subcategory J) for nonsmall model

facilities that are owned by small businesses, posttax annualized costs per facility are:

. Subcategory A through D: $6,756

. Subcategory E through I: $26,020

"BAT 1isthe proposed option for subcategory K, but EPA currently estimates that there are no small
model facilities in the subcategory.
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Table 6-5A

Total and Average Costs: Small Model Facilities
40 CFR 432 Subcategories

Number TOTAL AVERAGE
of Pretax Posttax Pretax Posttax
Facilities|Option Capital Costs| O&M Costs Annualized Annualized| Capital Costs| O&M Costs Annualized Annualized
Subcategory A through D
59|BAT1 $209,270 $7,002 $29,140 $20,380 $3,547 $119 $494 $345
BAT2 $209,270 $486,666 $507,791 $338,587 $3,547 $8,249 $8,607 $5,739
BAT3 $14,646,645 $2,752,231 $4,296,876 $3,387,443 $248,248 $46,648 $72,828 $57,414
1,001|PSES1 $119,827,472|  $17,343,753| $29,991,766| $24,322,160 $119,708 $17,326 $29,962 $24,298
PSES2 $584,635,684| $100,720,499| $162,395,869| $152,095,190 $584,052 $100,620 $162,234 $151,943
PSES3 $592,231,249|  $90,024,749| $152,526,764| $141,732,228 $591,640 $89,935 $152,374 $141,591
PSEA $722,696,546 $96,489,992| $172,789,097| $160,786,458 $721,975 $96,394 $172,616 $160,626
Subcategory E through |
48(BAT1 $137,394 $4,547 $19,082 $16,033 $2,844 $94 $395 $332
BAT2 $137,394 $273,721 $287,687 $226,619 $2,844 $5,666 $5,955 $4,691
BAT3 $1,452,166 $421,892 $574,724 $463,121 $30,059 $8,733 $11,897 $9,586
2,940(PSES1 $482,890,365| $70,670,503| $121,638,838| $99,126,884 $164,221 $24,034 $41,367 $33,711
PSES2 [$1,559,519,390| $271,993,926| $436,506,348| $403,342,638 $530,360 $92,500 $148,447 $137,169
PSES3 [$1,863,372,051| $281,690,378| $478,347,443| $445,189,371 $633,694 $95,797 $162,676 $151,400
PSESA [$2,207,411,046] $296,282,919| $529,328,313| $496,151,770 $750,695 $100,760 $180,014 $168,731
Subcategory J
6|BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $0 $172,632 $172,267 $135,058 $0 $28,772 $28,711 $22,510
BAT3 $8,192,232 $909,610 $1,774,899 $1,734,571 $1,365,372 $151,602 $295,816 $289,095
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Table 6-5A (cont.)
Total and Average Costs: Small Model Facilities
40 CFR 432 Subcategories

Number TOTAL AVERAGE
of Pretax Posttax Pretax Posttax
Facilities|Option Capital Costs| O&M Costs Annualized Annualized| Capital Costs| O&M Costs Annualized Annualized
17|PSES1 $2,796,848 $513,318 $808,301 $697,563 $164,520 $30,195 $47,547 $41,033
PSES2 $43,635,312 $6,030,492| $10,636,883| $10,522,621 $2,566,783 $354,735 $625,699 $618,978
PSES3 $36,320,992 $3,752,576 $7,589,503 $7,475,240 $2,136,529 $220,740 $446,441 $439,720
PSESA $39,443,676 $3,717,570 $7,885,131 $7,770,868 $2,320,216 $218,681 $463,831 $457,110
Subcategory K
39|PSES1 $4,546,294 $936,533 $1,415,814 $1,219,462 $116,572 $24,014 $36,303 $31,268
PSES2 $22,583,519 $3,641,817 $6,024,761 $5,767,343 $579,065 $93,380 $154,481 $147,881
PSES3 $26,520,704 $3,821,424 $6,620,770 $6,363,351 $680,018 $97,985 $169,763 $163,163
PSEA $31,865,901 $4,032,023 $7,396,754 $7,139,335 $817,074 $103,385 $189,660 $183,060
Subcategory L
4|BAT1 $22,523 $738 $3,120 $2,622 $6,104 $200 $846 $711
BAT2 $22,523 $26,343 $28,672 $22,655 $6,104 $7,139 $7,770 $6,139
BAT3 $682,701 $134,053 $206,039 $167,698 $185,014 $36,329 $55,837 $45,447
568 |PSES1 $103,367,146 $16,382,036| $27,289,629| $23,928,696 $182,142 $28,867 $48,087 $42,164
PSES2 $376,477,774|  $61,642,849| $101,365,670| $96,962,459 $663,385 $108,620 $178,615 $170,856
PSES3 $377,942,407| $54,773,060| $94,665,437| $90,268,388 $665,966 $96,515 $166,808 $159,060
PSEA $445,865,875  $57,547,505]| $104,624,239| $100,191,085 $785,653 $101,404 $184,357 $176,545
Total Costs Excluding 65 Certainty Facilities
117(BAT1 $369,187 $12,287 $51,342 $39,035 $3,155 $105 $439 $334
BAT2 $369,187 $959,362 $996,416 $722,918 $3,155 $8,200 $8,516 $6,179
BAT3 $24,973,744 $4,217,786 $6,852,537 $5,752,833 $213,451 $36,049 $58,569 $49,170
4565|PSES1 $713,428,125| $105,846,143| $181,144,349| $149,294,765 $156,282 $23,186 $39,681 $32,704
PSES2 [$2,586,851,679| $444,029,583| $716,929,531| $668,690,250 $566,671 $97,268 $157,049 $146,482
PSES3 [$2,896,387,403] $434,062,187| $739,749,916| $691,028,579 $634,477 $95,085 $162,048 $151,375
PSESA [$3,447,283,044| $458,070,009| $822,023,534( $772,039,516 $755,155 $100,344 $180,071 $169,121
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Table 6-5B

Total and Average Costs: Nonsmall Model Facilities Owned by Small Businesses
40 CFR 432 Subcategories

Number TOTAL AVERAGE
of Pretax Posttax Pretax Posttax
Facilities|Option | Capital Costs O&M Costs Annualized Annualized| Capital Costs O&M Costs Annualized Annualized
Subcategory A through D
5|BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $0 $0 $0 $0 $0 $0 $0 $0
BAT3 $0 $56,991 $56,870 $33,781 $0 $11,398 $11,374 $6,756
BAT4 $4,004,182 $500,129 $922,946 $606,989 $800,836 $100,026 $184,589 $121,398
Subcategory E through |
10|BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $47,534 $120,959 $125,735 $74,691 $4,553 $11,586 $12,044 $7,154
BAT3 $1,740,079 $231,822 $415,533 $271,650 $166,674 $22,205 $39,802 $26,020
BAT4 $13,792,724 $1,370,629 $2,827,798 $1,866,311 $1,321,142 $131,286 $270,862 $178,765
181|PSES1 $46,917,105 $8,397,212 $13,346,006 $8,530,490 $259,497 $46,445 $73,816 $47,182
PSES2 $285,722,252 $38,664,926 $68,829,125 $44,752,708 $1,580,322 $213,855 $380,692 $247,526
PSES3 $267,215,645 $29,546,954 $57,771,351 $37,929,673 $1,477,963 $163,423 $319,532 $209,788
PSEA $402,074,282 $34,830,145 $77,319,199 $51,442,768 $2,223,862 $192,645 $427,650 $284,529
Subcategory J
12|BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $0 $305,816 $305,170 $181,271 $0 $25,485 $25,431 $15,106
BAT3 $14,464,214 $1,655,818 $3,183,467 $2,103,233 $1,205,351 $137,985 $265,289 $175,269
BAT4 $16,300,625 $1,730,405 $3,452,295 $2,289,865 $1,358,385 $144,200 $287,691 $190,822
43[PSES1 $2,104,216 $503,232 $724,917 $461,479 $48,935 $11,703 $16,859 $10,732
PSES2 $50,192,890 $7,728,341 $13,025,315 $8,473,587 $1,167,277 $179,729 $302,914 $197,060
PSES3 $73,135,125 $7,768,577 $15,494,077 $10,276,695 $1,700,817 $180,665 $360,327 $238,993
PSESA $78,829,687 $7,844,804 $16,172,955 $10,763,513 $1,833,249 $182,437 $376,115 $250,314
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Table 6-5B (cont.)
Total and Average Costs: Nonsmall Model Facilities Owned by Small Businesses
40 CFR 432 Subcategories

Number TOTAL AVERAGE

of Pretax Posttax Pretax Posttax

Facilities|Option | Capital Costs O&M Costs Annualized Annualized| Capital Costs O&M Costs Annualized Annualized
Subcategory K

28|BAT1 $0 $0 $0 $0 $0 $0 $0 $0

BAT2 $233,976 $794,388 $817,478 $482,706 $8,356 $28,371 $29,196 $17,239

BAT3 $44,582,917 $4,443,329 $9,153,384 $6,030,795 $1,592,247 $158,690 $326,907 $215,386

BAT4 $60,747,899 $5,495,607 $11,914,627 $7,890,501 $2,169,568 $196,272 $425,522 $281,804

BAT5 $69,162,826 $5,720,870 $13,030,198 $8,669,877 $2,470,101 $204,317 $465,364 $309,638

44[PSES1 $9,338,163 $1,324,906 $2,310,623 $1,490,044 $212,231 $30,112 $52,514 $33,865

PSES2 $138,264,804 $17,199,621 $31,799,671 $20,667,066 $3,142,382 $390,900 $722,720 $469,706

PSES3 $125,915,177 $11,565,808 $24,870,458 $16,426,838 $2,861,709 $262,859 $565,238 $373,337

PSEA $136,569,528 $11,771,980 $26,204,039 $17,366,139 $3,103,853 $267,545 $595,546 $394,685
Subcategory L

12|BAT1 $0 $0 $0 $0 $0 $0 $0 $0

BAT2 $119,389 $216,748 $228,928 $137,321 $10,328 $18,750 $19,803 $11,879

BAT3 $9,918,568 $1,164,479 $2,211,975 $1,456,446 $858,008 $100,733 $191,347 $125,990

BAT4 $15,654,866 $1,591,365 $3,245,190 $2,153,384 $1,354,227 $137,661 $280,726 $186,279

10'|BATS $14,522,378 $1,366,062 $2,900,480 $1,931,724 $1,256,261 $118,171 $250,907 $167,104

162 [PSES1 $40,451,722 $6,957,133 $11,224,559 $7,254,471 $249,394 $42,892 $69,202 $44,725

PSES2 $281,559,101 $43,636,383 $73,349,378 $47,644,506 $1,735,876 $269,028 $452,216 $293,739

PSES3 $240,346,744 $26,828,239 $52,214,101 $34,505,780 $1,481,793 $165,402 $321,912 $212,736

PSEA $344,192,247 $30,999,712 $67,369,602 $45,024,538 $2,122,024 $191,120 $415,349 $277,587
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Table 6-5B (cont.)
Total and Average Costs: Nonsmall Model Facilities Owned by Small Businesses
40 CFR 432 Subcategories

Number TOTAL AVERAGE
of Pretax Posttax Pretax Posttax
Facilities|Option | Capital Costs O&M Costs Annualized Annualized| Capital Costs O&M Costs Annualized Annualized

Total Costs Excluding 65 Certainty Facilities

67|BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $400,899 $1,437,910 $1,477,311 $875,989 $5,984 $21,461 $22,049 $13,074
BAT3 $70,705,777 $7,552,438 $15,021,230 $9,895,905 $1,055,310 $112,723 $224,197 $147,700
BAT4 $110,500,296 $10,688,135 $22,362,856 $14,807,049 $1,649,258 $159,524 $333,774 $221,001
38 '|BAT5 $83,685,204 $7,086,932 $15,930,678 $10,601,602 $2,202,242 $186,498 $419,228 $278,990
430|PSES1 $98,811,207 $17,182,484 $27,606,105 $17,736,483 $229,794 $39,959 $64,200 $41,248
PSES2 $755,739,047| $107,229,271| $187,003,489| $121,537,867 $1,757,533 $249,370 $434,892 $282,646
PSES3 $706,612,692 $75,709,578| $150,349,986 $99,138,985 $1,643,285 $176,069 $349,651 $230,556
PSEA $961,665,744 $85,446,641| $187,065,794( $124,596,958 $2,236,432 $198,713 $435,037 $289,760

! Option BAT 5 is only found in Poultry operations. Subcategory L includes poultry further operations and mixed further operations.
The count for BAT 5 isfor poultry further operations only and hence, the number of facilitiesis smaller than for other BAT options.
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. Subcategory J: $15,106
. Subcategory K: $215,386

. Subcategory L: $125,990

Estimated compliance costs for nonsmall model direct dischargers in the poultry subcategories are
significantly higher than for red meat and rendering subcategories. This may occur because red meat and
renderers are currently subject to effluent guidelines, but poultry establishments are not. No optionis

proposed for nonsmall model indirect discharging facilities.

6.4.1.2 Total and Average Compliance Costs by Meat Type and Process Class

Small Modd Facilities

Table 6-6A presents estimated costs for small model facilities by meat type and process class. The
range of per facility costs within any given subcategory can cover awide variation among the mesat type
and process classes that compose that subcategory. For example, in Subcategory A through D, the average
posttax cost per facility for BAT is $57,000; however, this reflects a range of per facility costs from
$4,000 in the red meat first processing, further processing, and rendering class, to $119,000 in the red meat
first processing class. The range of posttax annualized costs for small model facilities under the proposed

option (BAT 1) within each subcategory is:

. Subcategory K: NA

. Subcategory L: $711
— mixed first processing®

No option is proposed for small model direct dischargersin subcategories A through J. No option is
proposed for small model indirect dischargersin any subcategories.

8 Throughout the remainder of this chapter, EPA will use the convention that if the results for asingle
class are listed below a subcategory, then that is the only model size, class, and discharge type combination owned
by small businesses in that subcategory.
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Table 6-6A

Total and Average Costs: Small Model Facilities
Meat Type and Process Classes

TOTAL AVERAGE
Number
of Pretax Posttax Pretax Posttax
Facilities|Option | Capital Costs|] O&M Costs Annualized Annualized| Capital Costs| 0O&M Costs Annualized Annualized
Red Meat First Processing (Subcategory A - D)
17|BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $0 $178,736 $178,358 $139,833 $0 $10,514 $10,492 $8,225
BAT3 $7,299,355 $1,413,095 $2,182,802 $2,023,866 $429,374 $83,123 $128,400 $119,051
265[PSES1 $26,895,344 $3,873,826 $6,712,720 $5,472,746 $101,492 $14,618 $25,331 $20,652
PSES2 | $151,499,760| $26,848,712 $42,829,398| $40,351,864 $571,697 $101,316 $161,620 $152,271
PSES3 | $152,128,864| $23,960,492( $40,013,875| $37,536,341 $574,071 $90,417 $150,996 $141,647
PSESA | $183,388,576| $25,021,890( $44,382,110| $41,904,576 $692,032 $94,422 $167,480 $158,130
Red Meat Further Processing (Subcategory E - I)
43(BAT1 $104,984 $3,486 $14,592 $12,260 $2,441 $81 $339 $285
BAT2 $104,984 $235,812 $246,427 $194,019 $2,441 $5,484 $5,731 $4,512
BAT3 $469,743 $228,987 $278,229 $221,799 $10,924 $5,325 $6,470 $5,158
2489(PSES1 | $412,294,080| $58,444,990| $101,965,997 $83,160,148 $165,646 $23,481 $40,967 $33,411
PSES2 |$1,276,559,616| $223,432,938[ $358,094,497| $330,102,582 $512,881 $89,768 $143,871 $132,625
PSES3 |$1,578,774,784| $238,175,152| $404,797,353| $376,805,437 $634,301 $95,691 $162,635 $151,388
PSESA | $1,867,879,936| $250,308,432( $447,508,990| $419,517,075 $750,454 $100,566 $179,795 $168,548
Red Meat First and Further Processing (Subcategory A - D)
674|PSES1 $91,858,632 $12,875,693| $22,572,430| $18,413,931 $136,289 $19,103 $33,490 $27,320
PSES2 | $419,484,096| $71,069,328( $115,324,782| $109,023,431 $622,380 $105,444 $171,105 $161,756
PSES3 | $420,050,720| $62,482,176{ $106,815,753| $100,514,402 $623,221 $92,704 $158,480 $149,131
PSESA | $498,965,536| $65,781,584| $118,461,927| $112,160,576 $740,305 $97,599 $175,760 $166,410
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Table 6-6A (cont.)
Total and Average Costs: Small Model Facilities
Meat Type and Process Classes

TOTAL AVERAGE
Number
of Pretax Posttax Pretax Posttax
Facilities|Option | Capital Costs| O&M Costs Annualized Annualized| Capital Costs| 0O&M Costs Annualized Annualized
Red Meat First Processing and Rendering (Subcategory A - D)
17|BAT1 $148,233 $4,969 $20,650 $14,441 $8,720 $292 $1,215 $849
BAT2 $148,233 $146,722 $162,104 $98,465 $8,720 $8,631 $9,536 $5,792
BAT3 $7,057,751 $1,207,726 $1,952,291 $1,263,229 $415,162 $71,043 $114,841 $74,308
12|PSES1 $0 $0 $0 $0 $0 $0 $0 $0
PSES2 $0 $135,533 $135,247 $80,337 $0 $11,294 $11,271 $6,695
PSES3 $6,334,605 $988,796 $1,657,273 $1,080,517 $527,884 $82,400 $138,106 $90,043
PSEA $7,825,042 $1,049,669 $1,875,792 $1,254,805 $652,087 $87,472 $156,316 $104,567
Red Meat Further Processing and Rendering (Subcategory E - 1)
32|PSES1 $2,221,331 $418,784 $653,044 $529,329 $69,417 $13,087 $20,408 $16,542
PSES2 $14,641,294 $3,224,597 $4,767,677 $4,407,797 $457,540 $100,769 $148,990 $137,744
PSES3 $15,218,554 $3,073,139 $4,677,647 $4,317,767 $475,580 $96,036 $146,176 $134,930
PSESA $20,195,592 $3,475,733 $5,606,248 $5,246,368 $631,112 $108,617 $175,195 $163,949
Red Meat First Processing, Further Processing, and Rendering (Subcategory A - D)
25|BAT1 $61,037 $2,033 $8,490 $5,939 $2,441 $81 $340 $238
BAT2 $61,037 $161,208 $167,329 $100,289 $2,441 $6,448 $6,693 $4,012
BAT3 $289,539 $131,410 $161,782 $100,347 $11,582 $5,256 $6,471 $4,014
50|PSES1 $1,073,496 $594,234 $706,616 $435,483 $21,470 $11,885 $14,132 $8,710
PSES2 $13,651,828 $2,666,926 $4,106,442 $2,639,559 $273,037 $53,339 $82,129 $52,791
PSES3 $13,717,060 $2,593,285 $4,039,862 $2,600,968 $274,341 $51,866 $80,797 $52,019
PSEA $32,517,392 $4,636,849 $8,069,268 $5,466,501 $650,348 $92,737 $161,385 $109,330
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Table 6-6A (cont.)
Total and Average Costs: Small Model Facilities
Meat Type and Process Classes

TOTAL AVERAGE
Number
of Pretax Posttax Pretax Posttax
Facilities|Option | Capital Costs| O&M Costs Annualized Annualized| Capital Costs| 0O&M Costs Annualized Annualized
Poultry First Processing (Subcategory K)
19|PSES1 $4,546,294 $902,655 $1,382,008 $1,192,958 $239,279 $47,508 $72,737 $62,787
PSES2 $16,988,052 $2,405,367 $4,198,600 $4,003,641 $894,108 $126,598 $220,979 $210,718
PSES3 $17,149,222 $2,127,847 $3,938,728 $3,743,768 $902,591 $111,992 $207,301 $197,040
PSEA $20,165,204 $2,257,294 $4,387,166 $4,192,207 $1,061,327 $118,805 $230,903 $220,642
Poultry Further Processing (Subcategory L)
272|PSES1 $55,658,488 $8,136,523| $14,011,210| $13,161,766 $204,627 $29,914 $51,512 $48,389
PSES2 | $187,852,080| $29,771,220{ $49,593,903| $48,744,459 $690,633 $109,453 $182,331 $179,208
PSES3 | $188,329,104| $26,325,620 $46,206,079| $45,356,635 $692,386 $96,785 $169,875 $166,752
PSESA | $221,011,072] $27,650,150( $50,987,447| $50,138,003 $812,541 $101,655 $187,454 $184,331
Poultry First and Further Processing (Subcategory K)
20|PSES1 $0 $33,878 $33,806 $26,504 $0 $1,694 $1,690 $1,325
PSES2 $5,595,467 $1,236,450 $1,826,161 $1,763,702 $279,773 $61,822 $91,308 $88,185
PSES3 $9,371,482 $1,693,577 $2,682,042 $2,619,583 $468,574 $84,679 $134,102 $130,979
PSEA $11,700,697 $1,774,729 $3,009,588 $2,947,129 $585,035 $88,736 $150,479 $147,356
Poultry Further Processing and Rendering (Subcategory K)
4|PSES1 $193,859 $40,837 $61,272 $39,240 $48,465 $10,209 $15,318 $9,810
PSES2 $2,167,089 $366,679 $595,307 $385,413 $541,772 $91,670 $148,827 $96,353
PSES3 $2,417,926 $343,616 $598,846 $391,196 $604,482 $85,904 $149,712 $97,799
PSESA $2,943,681 $364,323 $675,164 $444,244 $735,920 $91,081 $168,791 $111,061
Mixed Further Processing (59 percent Subcategory E - |, 41 percent Subcategory L)
9|BAT1 $54,933 $1,799 $7,610 $6,395 $6,104 $200 $846 $711
BAT2 $54,933 $64,252 $69,931 $55,255 $6,104 $7,139 $7,770 $6,139
BAT3 $1,665,124 $326,958 $502,533 $409,020 $185,014 $36,329 $55,837 $45,447
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Table 6-6A (cont.)
Total and Average Costs: Small Model Facilities
Meat Type and Process Classes

TOTAL AVERAGE
Number
of Pretax Posttax Pretax Posttax
Facilities|Option | Capital Costs O&M Costs Annualized Annualized| Capital Costs O&M Costs Annualized Annualized
707|PSESL | $115,647,168( $19,957,532| $32,157,506 $26,114,349 $163,574 $28,228 $45,484 $36,937
PSES2 | $452,671,584| $76,483,208| $124,240,374| $116,289,275 $640,271 $108,180 $175,729 $164,483
PSES3 | $454,453,536| $68,212,416( $116,175,688| $108,224,590 $642,791 $96,481 $164,322 $153,076
PSESA | $538,625,664| $71,655,976( $128,522,237| $120,571,138 $761,847 $101,352 $181,785 $170,539
Mixed Further Processing and Rendering (59 percent Subcategory E - |, 41 percent Subcategory L)
4|PSES1 $242,585 $53,873 $79,439 $50,746 $60,646 $13,468 $19,860 $12,687
PSES2 $2,105,501 $358,133 $580,260 $375,571 $526,375 $89,533 $145,065 $93,893
PSES3 $2,120,554 $333,495 $557,267 $362,135 $530,138 $83,374 $139,317 $90,534
PSEA $2,620,976 $375,810 $652,466 $426,026 $655,244 $93,952 $163,117 $106,507
Rendering (Subcategory J)
6|BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $0 $172,632 $172,267 $135,058 $0 $28,772 $28,711 $22,510
BAT3 $8,192,232 $909,610 $1,774,899 $1,734,571 $1,365,372 $151,602 $295,816 $289,095
17|PSES1 $2,796,848 $513,318 $808,301 $697,563 $164,520 $30,195 $47,547 $41,033
PSES2 $43,635,312 $6,030,492| $10,636,883| $10,522,621 $2,566,783 $354,735 $625,699 $618,978
PSES3 $36,320,992 $3,752,576 $7,589,503 $7,475,240 $2,136,529 $220,740 $446,441 $439,720
PSEA $39,443,676 $3,717,570 $7,885,131 $7,770,868 $2,320,216 $218,681 $463,831 $457,110
Total Costs Excluding 65 Certainty Facilities
117(BAT1 $369,187 $12,287 $51,342 $39,035 $3,155 $105 $439 $334
BAT2 $369,187 $959,362 $996,416 $722,918 $3,155 $8,200 $8,516 $6,179
BAT3 $24,973,744 $4,217,786 $6,852,537 $5,752,833 $213,451 $36,049 $58,569 $49,170
4565|PSES1 | $713,428,125| $105,846,143| $181,144,349| $149,294,765 $156,282 $23,186 $39,681 $32,704
PSES2 |$2,586,851,679| $444,029,583( $716,929,531| $668,690,250 $566,671 $97,268 $157,049 $146,482
PSES3 |$2,896,387,403| $434,062,187( $739,749,916| $691,028,579 $634,477 $95,085 $162,048 $151,375
PSESA | $3,447,283,044| $458,070,009( $822,023,534| $772,039,516 $755,155 $100,344 $180,071 $169,121
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Nonsmall Modd Facilities

Table 6-6B provides costs for nonsmall model facilities owned by small businesses. Under the

proposed option (BAT 3 in al subcategories except J; BAT 2 in Subcategory J) for nonsmall mode!

facilities that are owned by small businesses, the range of posttax annualized costs per facility within each

subcategory is:

Subcategory A through D:
— red meat first processing

Subcategory E through I:
— red meat further processing:
— mixed first processing:

Subcategory J:
— rendering

Subcategory K:
— poultry first and further processing:

— poultry first processing, further processing, and rendering:

Subcategory L:
— mixed first processing:
— poultry further processing:

No option is proposed for nonsmall model indirect discharging facilities.

6.4.2

Closure Impacts

$6,756

$26,020
$5,985
$91,709

$15,106

$215,386
$174,281
$309,969

$125,990
$91,709
$131,338

Facility level closure impacts are estimated using the site closure model described in Section 3.1.2

and Appendix B. The site closure model addresses the impact of compliance costs on the financia health

of the individua facility. In effect, the closure analysis estimates whether or not it makes economic sense

for afacility to upgrade pollution controls, or if under these controls the facility would lose economic

viability and therefore close.
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Table 6-6B

Total and Average Costs: Nonsmall Model Facilities Owned by Small Businesses
Meat Type and Process Classes

Number TOTAL AVERAGE
of Pretax Posttax Pretax Posttax
Facilities|Option | Capital Costs O&M Costs Annualized Annualized| Capital Costs O&M Costs Annualized Annualized
Red Meat First Processing (Subcategory A - D)
5[BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $0 $0 $0 $0 $0 $0 $0 $0
BAT3 $0 $56,991 $56,870 $33,781 $0 $11,398 $11,374 $6,756
BAT4 $4,004,182 $500,129 $922,946 $606,989 $800,836 $100,026 $184,589 $121,398
Red Meat Further Processing (Subcategory E - 1)
8[BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $32,641 $67,179 $70,493 $41,658 $4,080 $8,397 $8,812 $5,207
BAT3 $175,671 $58,994 $77,465 $47,881 $21,959 $7,374 $9,683 $5,985
BAT4 $9,038,624 $952,025 $1,906,821 $1,249,487 $1,129,828 $119,003 $238,353 $156,186
132|PSES1 $31,622,623 $6,360,656 $9,694,714 $6,137,186 $239,565 $48,187 $73,445 $46,494
PSES2 | $166,080,050| $20,925,417| $38,462,052| $24,958,990 $1,258,182 $158,526 $291,379 $189,083
PSES3 | $164,423,068| $19,352,015| $36,716,570| $23,914,714 $1,245,629 $146,606 $278,156 $181,172
PSESA | $232,389,828| $22,349,610| $46,902,633| $30,885,312 $1,760,529 $169,315 $355,323 $233,980
Poultry First Processing (Subcategory K)
15(BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $0 $409,704 $408,838 $238,762 $0 $27,314 $27,256 $15,917
BAT3 $24,892,583 $2,445,826 $5,075,729 $3,338,506 $1,659,506 $163,055 $338,382 $222,567
BAT4 $33,903,116 $2,990,196 $6,572,783 $4,348,267 $2,260,208 $199,346 $438,186 $289,884
BATS5 $38,231,273 $3,140,870 $7,181,307 $4,768,722 $2,548,752 $209,391 $478,754 $317,915
29|PSES1 $8,666,041 $1,140,522 $2,055,479 $1,330,701 $298,829 $39,328 $70,879 $45,886
PSES2 | $104,252,745| $11,570,626| $22,582,131| $14,755,491 $3,594,922 $398,987 $778,694 $508,810
PSES3 $90,947,900 $8,147,485| $17,757,803| $11,738,034 $3,136,134 $280,948 $612,338 $404,760
PSEA $98,486,233 $8,289,526|  $18,697,534|  $12,400,182 $3,396,077 $285,846 $644,743 $427,592
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Table 6-6B (cont.)
Total and Average Costs: Nonsmall Model Facilities Owned by Small Businesses
Meat Type and Process Classes

Number TOTAL AVERAGE
of Pretax Posttax Pretax Posttax
Facilities|Option | Capital Costs O&M Costs Annualized Annualized| Capital Costs O&M Costs Annualized Annualized
Poultry Further Processing (Subcategory L)
10(BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $109,867 $182,364 $193,609 $116,202 $10,987 $18,236 $19,361 $11,620
BAT3 $8,918,373 $1,053,982 $1,995,833 $1,313,381 $891,837 $105,398 $199,583 $131,338
BAT4 $12,615,360 $1,323,733 $2,656,369 $1,759,021 $1,261,536 $132,373 $265,637 $175,902
BATS5 $14,522,378 $1,366,062 $2,900,480 $1,931,724 $1,452,238 $136,606 $290,048 $193,172
123|PSES1 $30,185,341 $5,529,386 $8,713,053 $5,613,578 $245,409 $44,954 $70,838 $45,639
PSES2 | $197,110,537| $31,060,501| $51,860,539| $33,658,767 $1,602,525 $252,524 $421,630 $273,649
PSES3 | $166,958,837| $19,362,637| $36,995,600] $24,403,868 $1,357,389 $157,420 $300,777 $198,405
PSESA | $226,998,947| $22,016,023| $45,999,086|] $30,626,803 $1,845,520 $178,992 $373,976 $248,998
Poultry First and Further Processing (Subcategory K
5[BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $152,592 $101,912 $117,849 $71,118 $30,518 $20,382 $23,570 $14,224
BAT3 $6,287,069 $666,133 $1,330,260 $871,403 $1,257,414 $133,227 $266,052 $174,281
BAT4 $10,145,403 $952,314 $2,024,271 $1,334,719 $2,029,081 $190,463 $404,854 $266,944
BATS5 $11,724,882 $997,256 $2,236,317 $1,482,303 $2,344,976 $199,451 $447,263 $296,461
10|PSES1 $0 $61,935 $61,805 $36,094 $0 $6,194 $6,180 $3,609
PSES2 $14,821,059 $2,687,985 $4,251,228 $2,705,564 $1,482,106 $268,798 $425,123 $270,556
PSES3 $19,707,251 $1,976,975 $4,058,962 $2,666,749 $1,970,725 $197,698 $405,896 $266,675
PSESA $21,829,565 $2,039,181 $4,345,699 $2,866,114 $2,182,957 $203,918 $434,570 $286,611
Poultry First Processing and Rendering (Subcategory K)
6[BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $81,383 $172,780 $181,030 $108,726 $13,564 $28,797 $30,172 $18,121
BAT3 $8,777,277 $877,672 $1,804,960 $1,200,947 $1,462,880 $146,279 $300,827 $200,158
BAT4 $11,639,057 $1,087,333 $2,317,119 $1,547,165 $1,939,843 $181,222 $386,186 $257,861
BATS5 $13,445,493 $1,097,106 $2,518,096 $1,693,054 $2,240,915 $182,851 $419,683 $282,176
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Table 6-6B (cont.)
Total and Average Costs: Nonsmall Model Facilities Owned by Small Businesses
Meat Type and Process Classes

Number TOTAL AVERAGE
of Pretax Posttax Pretax Posttax
Facilities|Option | Capital Costs O&M Costs Annualized Annualized| Capital Costs O&M Costs Annualized Annualized
2|PSES1 $0 $23,373 $23,324 $13,854 $0 $11,686 $11,662 $6,927
PSES2 $7,641,977 $1,182,946 $1,989,409 $1,293,850 $3,820,988 $591,473 $994,704 $646,925
PSES3 $5,595,342 $536,207 $1,127,384 $751,774 $2,797,671 $268,104 $563,692 $375,887
PSEA $5,986,901 $538,194 $1,170,816 $783,319 $2,993,450 $269,097 $585,408 $391,659
Poultry Further Processing and Rendering (Subcategory L)
8[PSES1 $487,941 $125,687 $177,074 $110,748 $60,993 $15,711 $22,134 $13,843
PSES2 $7,956,009 $1,234,228 $2,073,825 $1,330,739 $994,501 $154,279 $259,228 $166,342
PSES3 $7,668,063 $947,526 $1,757,248 $1,141,528 $958,508 $118,441 $219,656 $142,691
PSEA $8,706,517 $1,004,330 $1,923,859 $1,254,444 $1,088,315 $125,541 $240,482 $156,805
Poultry First Processing, Further Processing, and Rendering (Subcategory K)
2[BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $0 $109,992 $109,760 $64,100 $0 $54,996 $54,880 $32,050
BAT3 $4,625,987 $453,697 $942,435 $619,937 $2,312,994 $226,848 $471,217 $309,969
BAT4 $5,060,322 $465,764 $1,000,454 $660,351 $2,530,161 $232,882 $500,227 $330,176
BATS5 $5,761,179 $485,638 $1,094,477 $725,799 $2,880,590 $242,819 $547,238 $362,899
3[|PSES1 $672,122 $99,076 $170,016 $109,395 $224,041 $33,025 $56,672 $36,465
PSES2 $11,549,023 $1,758,065 $2,976,903 $1,912,161 $3,849,674 $586,022 $992,301 $637,387
PSES3 $9,664,684 $905,141 $1,926,309 $1,270,281 $3,221,561 $301,714 $642,103 $423,427
PSEA $10,266,829 $905,079 $1,989,989 $1,316,524 $3,422,276 $301,693 $663,330 $438,841
Mixed Further Processing (61 percent Subcategory E - |, 39 percent Subcategory L)
4|BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $24,415 $88,163 $90,561 $54,152 $6,104 $22,041 $22,640 $13,538
BAT3 $2,564,602 $283,326 $554,210 $366,835 $641,151 $70,831 $138,552 $91,709
BAT4 $7,793,606 $686,236 $1,509,799 $1,011,187 $1,948,402 $171,559 $377,450 $252,797
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Table 6-6B (cont.)

Total and Average Costs: Nonsmall Model Facilities Owned by Small Businesses
Meat Type and Process Classes

Number TOTAL AVERAGE
of Pretax Posttax Pretax Posttax
Facilities|Option | Capital Costs O&M Costs Annualized Annualized| Capital Costs O&M Costs Annualized Annualized
80 |PSES1 $25,072,922 $3,338,616 $5,985,723 $3,923,449 $313,412 $41,733 $74,822 $49,043
PSES2 | $196,134,756| $29,081,161| $49,782,086] $32,448,718 $2,451,684 $363,515 $622,276 $405,609
PSES3 | $168,512,422| $16,713,014| $34,516,034| $22,975,342 $2,106,405 $208,913 $431,450 $287,192
PSESA | $278,171,236| $20,459,894| $49,863,222| $33,700,748 $3,477,140 $255,749 $623,290 $421,259
Rendering (Subcategory J)

12[BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $0 $305,816 $305,170 $181,271 $0 $25,485 $25,431 $15,106
BAT3 $14,464,214 $1,655,818 $3,183,467 $2,103,233 $1,205,351 $137,985 $265,289 $175,269
BAT4 $16,300,625 $1,730,405 $3,452,295 $2,289,865 $1,358,385 $144,200 $287,691 $190,822
43|PSES1 $2,104,216 $503,232 $724,917 $461,479 $48,935 $11,703 $16,859 $10,732
PSES2 $50,192,890 $7,728,341|  $13,025,315 $8,473,587 $1,167,277 $179,729 $302,914 $197,060
PSES3 $73,135,125 $7,768,577| $15,494,077| $10,276,695 $1,700,817 $180,665 $360,327 $238,993
PSESA $78,829,687 $7,844,804| $16,172,955| $10,763,513 $1,833,249 $182,437 $376,115 $250,314

Total Costs Excluding 65 Certainty Facilities
67|BAT1 $0 $0 $0 $0 $0 $0 $0 $0
BAT2 $400,899 $1,437,910 $1,477,311 $875,989 $5,984 $21,461 $22,049 $13,074
BAT3 $70,705,777 $7,552,438|  $15,021,230 $9,895,905 $1,055,310 $112,723 $224,197 $147,700
BAT4 $110,500,296| $10,688,135 $22,362,856] $14,807,049 $1,649,258 $159,524 $333,774 $221,001
38 '|BATS $83,685,204 $7,086,932| $15,930,678] $10,601,602 $2,202,242 $186,498 $419,228 $278,990
430 [PSES1 $98,811,207( $17,182,484| $27,606,105( $17,736,483 $229,794 $39,959 $64,200 $41,248
PSES2 | $755,739,047| $107,229,271| $187,003,489| $121,537,867 $1,757,533 $249,370 $434,892 $282,646
PSES3 | $706,612,692| $75,709,578| $150,349,986] $99,138,985 $1,643,285 $176,069 $349,651 $230,556
PSESA | $961,665,744| $85,446,641| $187,065,794| $124,596,958 $2,236,432 $198,713 $435,037 $289,760

! Option BAT 5is only found in Poultry operations.
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In general, because the methodol ogy is based on a cumulative probability function, the relative size
of impacts are directly related to:

. the average estimated compliance costs per facility as a percent of cash flow ina
combination class, and

. the number of facilities in the subcategory or meat type and process class.

As per facility costs increase as a percentage of cash flow, so will the incremental probability of
closure. The number of incremental closures for a given probability of closure will increase as the number
of facilitiesin a subcategory or meat type and process class increases. Because the number of projected
closuresis so directly related to the number of establishmentsin a category, this presentation will focus on
the ratio of compliance costs to net income and the probability that posttax compliance costs exceed cash
flow, rather than the absolute number of closures. These measures can be directly compared between

subcategories and classes to get a sense of the relative magnitude of impacts.

Section 6.4.2.1 below outlines closure impacts on small businesses by subcategory and Section
6.4.2.2 does the same by meat type and process class. Tables 6-7 and 6-8 present a summary of the
results. The tablesinclude pretax and posttax annualized compliance costs per facility, the ratio of
compliance costs to model facility net income and cash flow, the probability that cash flow is less than

compliance costs, and finally, projected incremental facility closure and employment impacts.

6.4.2.1 Projected Closure Impacts by Subcategory

Small Modd Facilities

Table 6-7A provides closure impacts for small model facilities by subcategory. With one

exception, the ratio of compliance costs to net income for indirect dischargers exceeds 100 percent for al

optionsin all subcategories (the single exception is PSES 1 in Subcategory A through D). The

corresponding probability of compliance costs exceeding cash flow (i.e., the probability of incrementa

closure) isaso relatively high. For direct dischargers, the ratio of compliance costs to net income under
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Table6-7A
Economic Closure Impacts: Small Model Facilities
40 CFR 432 Subcategories

Anr_1ualized Compliance Cost Probability _
Comphanc_:e_z Costs asa Per cent_a_ge Cash Flow _P_r oj ected
N EET per Facility * of Model Facility 2 L ess Than|___Facility Impacts*
of Compliance

Option | Facilities| Pretax Posttax| Net Income| Cash Flow Costs?| Closures| Employment
Subcategory A through D
IBAT1 59 $494 $345 0.75% 0.63% 0.13% 0.1 1
||BAT2 $8,607 $5,739 15.82% 13.38% 2.74% 17 8
HBAT3 $72,828 $57,414 173.65%| 147.23% 28.70% 17.0 63
||PSESl 1,001] $29,962 $24,298 87.03% 74.08% 15.97% 160.0 353
||PSESZ $162,234| $151,943 544.23%| 463.24% 67.41% 674.8 1,511
||PSE83 $152,374|  $141,591 505.49%| 430.24% 67.01% 670.8 1,520
[PsEs4 $172,616| $160,626 569.76%| 484.88% 69.35% 694.1 1,628
Subcategory E through |
IBAT1 48 $395 $332 1.12% 0.83% 0.14% 0.1 0
||BAT2 $5,955 $4,691 15.87% 11.67% 2.06% 1.0 2
||BAT3 $11,897 $9,586 32.44% 23.85% 4.39% 2.1 4
I
||PSESl 2,940 $41,367 $33,711 114.05% 83.86% 15.75% 463.2 979
||PSESZ $148,447|  $137,169 463.97%| 341.16% 57.02%| 1,676.6 3,545
||PSE83 $162,676] $151,400 512.14%| 376.57% 60.30%| 1,773.1 3,749
[PsEs4 $180,014| $168,731 570.75%| 419.67% 63.18%| 1,857.8 3,928
Subcategory J
IBAT1 6 $0 $0 0.00% 0.00% 0.00% 0.0 0
||BAT2 $28,711 $22,510 159.92% 56.44% 2.88% 0.2 0
HBAT3 $295,816] $289,095| 2053.90%| 724.85% 34.00% 2.0 5
||PSESl 17 $47,547 $41,033 291.52%| 102.88% 5.26% 0.9 2
||PSESZ $625,699| $618,978| 4397.57%| 1551.96% 52.00% 8.8 20
||PSE83 $446,441] $439,720| 3124.02%| 1102.51% 45.22% 7.7 17
[PsEs4 $463,831| $457,110| 3247.57%| 1146.11% 46.16% 7.8 18
Subcategory K
llPSES1 39| $36,303 $31,268 142.48% 80.33% 17.64% 6.9 43
||PSESZ $154,481] $147,881| 1134.79%| 506.58% 72.17% 28.2 114
||PSE83 $169,763| $163,163| 1441.58%| 611.01% 72.22% 28.2 115
||PSES4 $189,660] $183,060] 1619.66%| 686.15% 72.62% 28.3 115
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Table 6-7A (cont.)
Economic Closure Impacts: Small Model Facilities
40 CFR 432 Subcategories

Corﬁ 2 Ir:;r?l clé %dosts CaZrEFI)DI:; 2;?%3 P(r:gts)ﬁtl):l: gv)\,/ Proj ected
U EET per Facility * of Model Facility 2 L ess Than|___Facility Impacts*
of Compliance

Option | Facilities| Pretax Posttax| Net Income| Cash Flow Costs?| Closures| Employment
Subcategory L
[BAT1 4 $846 $711 2.40% 1.77% 0.31% 0.0 0
lBAT2 $7,770 $6,139 20.78%|  15.28% 2.71% 0.1 0
HBATs $55,837| $45447| 153.79%| 113.08% 21.50% 0.8 2
[PsEs1 568 $48,087| $42,164] 41851%| 174.97% 37.49%| 212.8 419
lPsEs2 $178,615| $170,856| 1507.97%| 683.34% 67.47%| 3829 776
[PsEs3 $166,308| $159,060| 1486.97%| 635.90% 66.48%| 377.3 764
[PsEs4 $184,357| $176,545| 1646.03%| 704.63% 67.92%| 190.4 781
Total Excluding 65 Certainty Facilities
lBATL 117 NA NA NA NA NA 0.2 1
[BAT2 NA NA NA NA NA 3.0 10
lBAT3 NA NA NA NA NA[ 219 74
I
lPses1 4,565 NA NA NA NA NA| 6838 1,443
[PsEs2 NA NA NA NA NA| 22565 4,808
lPsEss NA NA NA NA NA| 2,861.1 6,156
llPsEs4 NA NA NA NA NA| 2,755.0 6,362

All impacts presented in this table are the average of results for each class, discharge type and model facility size combination,
weighted by the number of facilities in each subcategory.
! Total annualized compliance costs for subcategory and discharge class divided by number of facilitiesin that class.
2 Ratio of posttax annualized compliance costs to net income and cash flow.
3 Probability net income or cash flow less than posttax annualized compliance costs minus probability net income or cash flow
less than zero.
4 Closures: probability cash flow less than annualized compliance costs multiplied by the number of facilitiesin the
subcategory. Employment: employees per model facility multiplied by the number of projected closures.
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option 1 islessthan 2.5 percent for all subcategories, athough it becomes very high under option 3 (and

sometimes option 2) for all subcategories.

Under the proposed option (BAT 1) for small model facilities in subcategoriesK and L, the ratio of
posttax compliance costs to net income, and the incremental probability of closure for each subcategory

aret

. Subcategory K: costs/ net income: NA
probability of closure: NA
. Subcategory L: costs/ net income: 2.40 percent
probability of closure: 0.31 percent

EPA projects that no small direct discharging model facilities will close under the proposed option. No
option is proposed for small model direct dischargers in subcategories A through J. No option is proposed

for small model indirect dischargersin any subcategories.

Nonsmall Modd Facilities

Table 6-7B presents the closure analysis for nonsmall facilities by subcategory. Under the
proposed option (BAT 3 in all subcategories except J; BAT 2 in Subcategory J) for nonsmall model
facilities that are owned by small businesses, the ratio of posttax compliance costs, and the incremental

probability of closure for each subcategory is:

. Subcategory A through D: costs/ net income: 0.25 percent
probability of closure: 0.04 percent
. Subcategory E through I: costs/ net income: 0.55 percent
probability of closure: 0.09 percent
. Subcategory J. costs/ net income: 0.69 percent
probability of closure: 0.12 percent
. Subcategory K: costs/ net income: 6.82 percent
probability of closure: 1.22 percent
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Table6-7B
Economic Closure Impacts: Nonsmall Model Facilities Owned by Small Businesses
40 CFR 432 Subcategories

Annualized Compliance Cost -
Compliance Costs as a Per centage Pégg?t;:g\% Proj ected
Number per Facility * of Model Facility * | ess Than Facility mpacts*
of Compliance

Option| Facilities Pretax Posttax | Net Income| Cash Flow| Costs? Closur es|Employment
Subcategory A through D

IBAT1 5 $0 $0 0.00% 0.00% 0.00% 0.0 0
lBAT2 $0 $0 0.00% 0.00% 0.00% 0.0 0
[BAT3 $11,374|  $6,756 0.25% 0.21% 0.04% 0.0 0
[BAT4 $184,589| $121,398 4.50% 3.74% 0.77% 0.0 0
Subcategory E through |

IBAT1 10 $0 $0 0.00% 0.00% 0.00% 0.0 0
[BAT2 $12,044|  $7,154 0.13% 0.11% 0.02% 0.0 0
||BAT3 $39,802 $26,020 0.55% 0.45% 0.09% 0.0 0
HBAT4 $270,862| $178,765 3.21% 2.67% 0.51% 0.0 0
||PSESl 181 $73,816 $47,182 0.83% 0.69% 0.13% 0.3 81
||PSESZ $380,692| $247,526 4.62% 3.84% 0.74% 13 321
||PSE83 $319,532| $209,788 3.82% 3.17% 0.61% 1.1 291
[PsEs4 $427,650| $284,529 5.23% 4.35% 0.84% 15 402
Subcategory J

IBAT1 12 $0 $0 0.00% 0.00% 0.00% 0.0 0
||BAT2 $25,431 $15,106 0.69% 0.56% 0.12% 0.0 0
||BAT3 $265,289| $175,269 8.07% 6.52% 1.44% 0.1 8
HBAT4 $287,691| $190,822 8.80% 7.12% 1.57% 0.2 11
||PSESl 43 $16,859 $10,732 0.50% 0.40% 0.09% 0.0 0
||PSESZ $302,914| $197,060 8.97% 7.22% 1.60% 0.7 43
||PSE83 $360,327| $238,993 10.94% 8.83% 1.96% 0.9 56
[PsEs4 $376,115| $250,314 11.48% 9.27% 2.06% 0.9 56
Subcategory K

IBAT1 28 $0 $0 0.00% 0.00% 0.00% 0.0 0
||BAT2 $29,196 $17,239 0.55% 0.43% 0.10% 0.0 0
||BAT3 $326,907| $215,386 6.82% 5.31% 1.22% 0.3 91
||BAT4 $425,522|  $281,804 8.91% 6.94% 1.59% 0.4 129
||BAT5 $465,364| $309,638 9.79% 7.62% 1.75% 0.4 129
I

||PSE81 44 $52,514 $33,865 0.98% 0.74% 0.17% 0.1 38
||PSE82 $722,720| $469,706 13.97% 10.64% 2.50% 1.1 392
||PSE83 $565,238| $373,337 11.01% 8.36% 2.33% 0.9 317
||PSES4 $595,546| $394,685 11.64% 8.84% 2.07% 0.9 317
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Table 6-7B (cont.)
Economic Closure Impacts: Nonsmall Model Facilities Owned by Small Businesses
40 CFR 432 Subcategories

Annualized

Compliance Cost

Compliance Costs as a Per centage P(r:gg?tl):':gv)\'l Proj ected
Number per Facility * of Model Facility * | ess Than Facility mpacts*
of Compliance
Option| Facilities Pretax Posttax | Net Income| Cash Flow| Costs? Closur es|Employment
Subcategory L
[BAT1 12 $0 $0 0.00% 0.00% 0.00% 0.0 0
lBAT2 $19,803|  $11,879 0.44% 0.37% 0.08% 0.0 0
[BAT3 $191,347|  $125,990 4.87% 4.06% 0.89% 0.1 16
lBATA $280,726| $186,279 6.91% 5.76% 1.26% 0.1 16
HBATS 10°|  $290,048| $193,172 7.81% 6.52% 1.45% 0.1 16
[PsEs1 162|  $69202| $44,725 1.68% 1.41% 0.30% 0.4 70
PsEs2 $452,216| $293,739|  10.64% 8.91% 1.94% 3.1 548
[PsEss3 $321,912| $212,736 7.75% 6.49% 1.41% 2.3 416
[PsEs4 $415,349| $277,587 9.94% 8.32% 1.81% 3.0 522
Total Excluding 65 Certainty Facilities
lBATL 67 NA NA NA NA NA 0.0 0
[BAT2 NA NA NA NA NA 0.0 0
lBAT3 NA NA NA NA NA 05 115
[BAT4 NA NA NA NA NA 0.7 156
lBATS 38° NA NA NA NA NA 05 145
I
lPsEs1 430 NA NA NA NA NA 0.8 189
[PsEs2 NA NA NA NA NA 6.2 1,304
lPsEss NA NA NA NA NA 5.2 1,080
llPsEs4 NA NA NA NA NA 6.3 1,297

All impacts presented in this table are sum of the average of results for each subcategory, discharge type and model facility size
combination, weighted by the number of facilitiesin each subcategory.
! Total annualized compliance costs for subcategory and discharge class divided by number of facilitiesin that class.
2 Ratio of posttax annualized compliance costs to net income and cash flow.
% Probability net income or cash flow less than posttax annualized compliance costs minus probability net income or cash flow

less than zero.

4 Closures: probability cash flow less than annualized compliance costs multiplied by the number of facilitiesin the
subcategory. Employment: employees per model facility multiplied by the number of projected closures.
® Option BAT 5isonly found in Poultry operations. Subcategory L includes poultry further operations and mixed further

operations. The count for BAT 5 isfor poultry further operations only and hence, the number of facilitiesis smaller than for
other BAT options.
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. Subcategory L: costs/ net income: 4.87 percent
probability of closure: 0.89 percent

EPA projects that 0.4 nonsmall direct discharging model facilities will close under the proposed option,
with an associated employment loss of 107 workers. Aswould be expected, given the pattern of
compliance costs in Section 6.4.1, these impacts are projected among poultry processing establishments.

No option is proposed for nonsmall model indirect discharging facilities.

6.4.2.2 Projected Closure Impacts by Meat Type and Process Class

Small Modd Facilities

Table 6-8A provides closure impacts for small model facilities by meat type and process class. In
this particular case, the closure impacts at the meat type and process class mirror the pattern at the
subcategory level. Almost without exception, the ratio of compliance costs to net income for indirect
dischargers exceeds 100 percent under options PSES 2, 3, and 4. The ratio for most direct dischargersis
much smaller, but still substantial under options BAT 2 and 3.

Under the proposed option (BAT 1) for small modd facilities in the following subcategories, the

range for the ratio of posttax compliance costs to net income within each subcategory is:

. Subcategory K: costs/ net income: NA
. Subcategory L: costs/ net income: 2.40 percent

— mixed further processing

The incremental probability of closure due to the proposed rule is 0.31 percent in the mixed further
processing class. No option is proposed for small model direct dischargersin subcategories A through J.
No option is proposed for small model indirect dischargersin any subcategories.
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Meat Type and Process Classes

Table 6-8A
Economic Closure Impacts: Small Model Facilities

Annualized Compliance Cost -
Compliance Costs as a Percentage P(r:gg?tl):':gv)\'l Proj ected
N per Facility * of Model Facility 2 . Facility | mpacts*
of Compliance

Option | Facilities Pretax Posttax| Net Income| Cash Flow Costs?| Closures| Employment
Red Meat First Processing (Subcategory A - D)
IBAT1 17 $0 $0 0.00% 0.00% 0.00% 0.0 0
||BAT2 $10,492 $8,225 29.68% 25.26% 5.13% 0.9 2
||BAT3 $128,400( $119,051| 429.50%| 365.64% 65.70% 11.2 24
I
||PSESl 265 $25,331| $20,652 74.51% 63.43% 13.49% 35.8 77
||PSESZ $161,620( $152,271| 549.35%| 467.67% 70.23% 186.1 403
||PSES3 $150,996( $141,647| 511.02%| 435.04% 69.28% 183.6 397
[PsEs4 $167,480| $158,130 0.00% 0.00% 0.00% 0.0 0
Red Meat Further Processing (Subcategory E - I)
IBAT1 43 $339 $285 0.96% 0.71% 0.12% 0.1 0
||BAT2 $5,731 $4,512 15.27% 11.23% 1.98% 0.9 2
HBAT3 $6,470 $5,158 17.46% 12.83% 2.27% 1.0 2
||PSESl 2,489 $40,967| $33,411| 113.06% 83.13% 15.61% 388.5 821
||PSESZ $143,871( $132,625| 448.80%| 330.00% 56.12%| 1,396.9 2,951
||PSES3 $162,635( $151,388| 512.30%| 376.69% 60.34%| 1,501.8 3,173
[PsEs4 $179,795( $168,548| 570.37%| 419.39% 63.19%| 1,572.8 3,323
Red Meat First and Further Processing (Subcategory A - D

llPSES1 674 $33,490| $27,320 98.56% 83.91% 18.17% 122.5 265
||PSESZ $171,105( $161,756| 583.57%| 496.80% 70.81% 477.3 1,033
||PSES3 $158,480( $149,131| 538.02%| 458.03% 69.99% 471.7 1,021
[PsEs4 $175,760( $166,410] 600.36%| 511.10% 71.03% 478.7 1,036
Red Meat First Processing and Rendering (Subcategory A - D)

IBAT1 17 $1,215 $849 1.83% 1.54% 0.31% 0.1 1
||BAT2 $9,536 $5,792 12.50% 10.50% 2.18% 04 3
HBAT3 $114,841( $74,308| 160.42%| 134.65% 31.70% 5.4 36
[PsEs1 12 $0 $0 0.00% 0.00% 0.00% 0.0 0
||PSESZ $11,271 $6,695 14.45% 12.13% 2.53% 0.3 2
||PSES3 $138,106( $90,043| 194.39%| 163.17% 38.42% 4.6 30
||PSES4 $156,316( $104,567| 225.74%| 189.48% 44.22% 5.3 35
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Meat Type and Process Classes

Table 6-8A (cont.)
Economic Closure Impacts: Small Model Facilities

Annualized Compliance Cost -
Compliance Costs as a Percentage P(r:gg?tl):':gv)\'l Projected
N per Facility * of Model Facility 2 . Facility | mpacts*
of Compliance

Option | Facilities Pretax Posttax| Net Income| Cash Flow Costs?| Closures| Employment
Red Meat Further Processing and Rendering (Subcategory E - 1)
llPSES1 32 $20,408| $16,542 55.98% 41.16% 7.50% 24 5
||PSESZ $148,990( $137,744| 466.13%| 342.74% 57.39% 18.4 39
||PSES3 $146,176( $134,930( 456.61%| 335.74% 56.71% 18.1 38
[PsEs4 $175,195( $163,949| 554.81%| 407.94% 62.51% 20.0 42
Red Meat First Processing, Further Processing, and Rendering (Subcategory A - D)

IBAT1 25 $340 $238 0.51% 0.43% 0.09% 0.0 0
lBAT2 $6,693|  $4,012 8.66% 7.21% 1.50% 04 3
HBAT3 $6,471  $4,014 8.67% 7.27% 1.50% 04 3
||PSESl 50 $14,132 $8,710 18.80% 15.78% 3.31% 1.7 11
||PSESZ $82,129| $52,791| 113.97% 95.66% 22.13% 11.1 73
||PSES3 $80,797| $52,019| 112.30% 94.26% 21.79% 10.9 72
[PsEs4 $161,385( $109,330 236.02%| 198.12% 46.03% 23.0 152
Poultry First Processing (Subcategory K)

llPSES1 19 $72,737| $62,787| 271.13%| 157.19% 34.59% 6.6 42
||PSESZ $220,979( $210,718| 909.93%| 527.53% 71.01% 13.5 86
||PSES3 $207,301( $197,040f 850.87%| 493.29% 70.52% 13.4 86
[PsEs4 $230,903[ $220,642| 952.79%| 552.37% 71.25% 13.5 86
Poultry Further Processing (Subcategory L)

[IPSES1 272 $51,512| $48,389] 739.90%| 267.05% 59.73% 162.5 313
||PSESZ $182,331( $179,208| 2740.20%| 989.02% 73.93% 201.1 387
||PSES3 $169,875( $166,752| 2549.75%| 920.28% 73.93% 201.1 387
[PsEs4 $187,454( $184,331| 2818.54%]| 1017.29% 73.93% 201.1 387
Poultry First and Further Processing (Subcategory K)

llPSES1 20 $1,690 $1,325 20.26% 7.31% 1.55% 0.3 1
||PSESZ $91,308| $88,185| 1348.41%| 486.68% 73.27% 14.7 28
||PSES3 $134,102( $130,979| 2002.76%| 722.85% 73.93% 14.8 29
[PsEs4 $150,479| $147,356| 2253.18%| 813.24% 73.93% 14.8 29
Poultry Further Processing and Rendering (Subcategory L

[IPSES1 4 $15,318 $9,810 2.17% 2.02% 0.46% 0.0 0
||PSESZ $148,827( $96,353 21.27% 19.89% 4.79% 0.2 3
||PSES3 $149,712 $97,799 21.59% 20.19% 4.87% 0.2 3
||PSES4 $168,791| $111,061 24.52% 22.93% 5.57% 0.2 3
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Table 6-8A

(cont.)

Economic Closure Impacts: Small Model Facilities
Meat Type and Process Classes

Annualized Compliance Cost -
Compliance Costs as a Percentage P(r:gg?tl):':gv)\'l Projected
N per Facility * of Model Facility 2 . Facility | mpacts*
of Compliance
Option | Facilities Pretax Posttax| Net Income| Cash Flow Costs?| Closures| Employment
Mixed Further Processing (59 percent Subcategory E - |, 41 percent Subcategory L)
IBAT1 9 $846 $711 2.40% 1.77% 0.31% 0.0 0
||BAT2 $7,770 $6,139 20.78% 15.28% 2.71% 0.2 0
||BAT3 $55,837| $45,447 153.79% 113.08% 21.50% 19 4
I
“PSESl 707 $45,484| $36,937 124.99% 91.91% 17.33% 122.6 259
||PSESZ $175,729| $164,483 556.61% 409.27% 62.59% 442.5 935
||PSES3 $164,322( $153,076 518.01% 380.89% 60.66% 428.8 906
[Psesa $181,785( $170,539 577.11% 424.34% 63.47% 448.7 948
Mixed Further Processing and Rendering (59 percent Subcategory E - |, 41 percent Subcategory L)
IPSES1 4 $19,860| $12,687 7.91% 6.21% 1.19% 0.0 0
“PSESZ $145,065( $93,893 58.57% 45.94% 9.28% 04 6
||PSES3 $139,317( $90,534 56.48% 44.29% 8.93% 04 6
[Psesa $163,117( $106,507 66.44% 52.11% 10.60% 04 6
Rendering (Subcategory J)
IBAT1 6 $0 $0 0.00% 0.00% 0.00% 0.0 0
||BAT2 $28,711| $22,510 159.92% 56.44% 2.88% 0.2 0
||BAT3 $295,816( $289,095| 2053.90% 724.85% 34.00% 2.0 5
I
“PSESl 17 $47,547| $41,033 291.52% 102.88% 5.26% 0.9 2
||PSESZ $625,699| $618,978| 4397.57%| 1551.96% 52.00% 8.8 20
||PSES3 $446,441| $439,720| 3124.02%| 1102.51% 45.22% 1.7 17
[Psesa $463,831| $457,110| 3247.57%| 1146.11% 46.16% 7.8 18
Total Excluding 65 Certainty Facilities
IBAT1 117 NA NA NA NA NA 0.2 1
lBAT2 NA NA NA NA NA 3.0 10
HBATC% NA NA NA NA NA[ 219 74
||PSESl 4,565 NA NA NA NA NA 843.8 1,796
lPsEs2 NA NA NA NA NA[ 27713 5,966
[lPsEs3 NA NA NA NA NA| 2,857.1 6,165
llPsEs4 NA NA NA NA NA| 27863 6,065

All impacts presented in this table are the average of results for each class, discharge type and model facility size combination,
weighted by the number of facilitiesin each subcategory.
! Total annualized compliance costs for subcategory and discharge class divided by number of facilitiesin that class.
2 Ratio of posttax annualized compliance costs to net income and cash flow.
3 Probability net income or cash flow less than posttax annualized compliance costs minus probability net income or cash flow
less than zero.
4 Closures: probability cash flow less than annualized compliance costs multiplied by the number of facilitiesin the
subcategory. Employment: employees per model facility multiplied by the number of projected closures.
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Nonsmall Modd Facilities

Table 6-8B presents the closure analysis for nonsmall facilities by class. Under the proposed
option (BAT 3in all subcategories except J; BAT 2 in Subcategory J) for nonsmall model facilities that are

owned by small businesses, the range for the ratio of posttax compliance costs to net income within each

subcategory is:

. Subcategory A through D: costs/ net income: 0.25 percent
— red meat first processing

. Subcategory E through I: costs/ net income: 0.55 percent
— red meat further processing 0.09 percent
— mixed further processing 2.03 percent

. Subcategory J. costs/ net income: 0.69 percent
— rendering

. Subcategory K: costs/ net income: 6.82 percent
— poultry first and further processing 5.03 percent
— poultry first processing, further processing and rendering 8.94 percent

. Subcategory L: costs/ net income: 4.87 percent
— mixed further processing 2.03 percent
— poultry further processing 5.31 percent

The largest incremental probability of closure occursin the poultry first processing and rendering class:

1.61 percent. No option is proposed for nonsmall model indirect discharging facilities.

6.4.3 Facility Nonclosure Impacts

EPA estimated nonclosure impacts for small business owned facilities affected by the proposed
effluent guideline. These impacts include:

. ratio of pretax annualized compliance costs to model facility revenues,
. ratio of pretax annualized compliance costs to model facility EBIT,
. ratio of posttax annualized compliance costs to model facility net income,
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Economic Closure lmpacts: Nonsmall Model Facilities Owned by Small Businesses

Table 6-8B

Meat Type and Process Classes

Annualized

Compliance Cost

Compliance Costs as a Percentage %r;);aggx Proj ected
N per Facility of Model Facility 2 . Facility | mpacts*
of Compliance

Option | Facilities Pretax Posttax| Net Income| Cash Flow| Costs?® Closures| Employment
Red Meat First Processing (Subcategory A - D)
IBAT1 5 $0 $0 0.00% 0.00% 0.00% 0.0 0
lBAT2 $0 $0 0.00% 0.00% 0.00% 0.0 0
||BAT3 $11,374 $6,756 0.25% 0.21% 0.04% 0.0 0
[BAT4 $184,589( $121,398 4.50% 3.74% 0.77% 0.0 0
Red Meat Further Processing (Subcategory E - I)
IBAT1 8 $0 $0 0.00% 0.00% 0.00% 0.0 0
[BAT2 $8,812 $5,207 0.08% 0.07% 0.01% 0.0 0
lBAT3 $9,683 $5,985 0.09% 0.08% 0.02% 0.0 0
HBAT4 $238,353 $156,186 2.48% 2.07% 0.40% 0.0 0
||PSESl 132 $73,445 $46,494 0.74% 0.62% 0.12% 0.2 71
||PSESZ $291,379( $189,083 3.00% 2.50% 0.49% 0.6 212
||PSES3 $278,156( $181,172 2.87% 2.40% 0.47% 0.6 212
[PsEs4 $355,323 $233,980 3.71% 3.10% 0.60% 0.8 282
Poultry First Processing (Subcategory K)
IBAT1 15 $0 $0 0.00% 0.00% 0.00% 0.0 0
||BAT2 $27,256 $15,917 0.46% 0.35% 0.08% 0.0 0
||BAT3 $338,382| $222,567 6.42% 4.84% 1.12% 0.2 75
||BAT4 $438,186( $289,884 8.36% 6.30% 1.47% 0.2 75
||BAT5 $478,754 $317,915 9.17% 6.91% 1.61% 0.2 75
I
||PSESl 29 $70,879 $45,886 1.32% 1.00% 0.23% 0.1 38
||PSESZ $778,694(  $508,810 14.68% 11.06% 2.61% 0.8 300
||PSES3 $612,338( $404,760 11.68% 8.79% 2.06% 0.6 225
[PsEs4 $644,743[  $427,592 12.34% 9.29% 2.18% 0.6 225
Poultry Further Processing (Subcategory L)
IBAT1 10 $0 $0 0.00% 0.00% 0.00% 0.0 0
||BAT2 $19,361 $11,620 0.47% 0.39% 0.08% 0.0 0
||BAT3 $199,583( $131,338 5.31% 4.43% 0.98% 0.1 16
||BAT4 $265,637 $175,902 7.11% 5.93% 1.32% 0.1 16
HBATS $290,048( $193,172 7.81% 6.52% 1.45% 0.1 16
||PSESl 123 $70,838 $45,639 1.92% 1.62% 0.35% 0.4 64
||PSESZ $421,630( $273,649 11.44% 9.63% 2.15% 2.6 440
||PSES3 $300,777(  $198,405 8.34% 7.02% 1.56% 1.9 327
||PSES4 $373,976[  $248,998 10.45% 8.79% 1.96% 2.4 408
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Economic Closure Impacts: Nonsmall M odel Facilities Owned by Small Businesses
Meat Type and Process Classes

Table 6-8B (cont.)

Annualized Compliance Cost -
Compliance Costs as a Percentage Probability Projected
per Facility of Model Facility 2 Cash Flow Facility | mpacts*
Number Less Than
of Compliance
Option | Facilities Pretax Posttax| Net Income| Cash Flow| Costs?® Closures| Employment
Poultry First and Further Processing (Subcategory K)
IBAT1 5 $0 $0 0.00% 0.00% 0.00% 0.0 0
||BAT2 $23,570 $14,224 0.41% 0.31% 0.07% 0.0 0
||BAT3 $266,052 $174,281 5.03% 3.79% 0.88% 0.0 0
||BAT4 $404,854( $266,944 7.70% 5.80% 1.35% 0.1 38
HBATS $447,263[  $296,461 8.55% 6.44% 1.50% 0.1 38
||PSESl 10 $6,180 $3,609 0.10% 0.08% 0.02% 0.0 0
||PSESZ $425,123 $270,556 7.81% 5.88% 1.37% 0.1 38
||PSESS $405,896( $266,675 7.69% 5.79% 1.35% 0.1 38
[PsEs4 $434,570( $286,611 8.27% 6.23% 1.45% 0.1 38
Poultry First Processing and Rendering (Subcategory K)
IBAT1 6 $0 $0 0.00% 0.00% 0.00% 0.0 0
||BAT2 $30,172 $18,121 0.78% 0.66% 0.14% 0.0 0
||BAT3 $300,827( $200,158 8.61% 7.29% 1.61% 0.1 16
||BAT4 $386,186 $257,861 11.10% 9.40% 2.09% 0.1 16
||BAT5 $419,683( $282,176 12.14% 10.28% 2.29% 0.1 16
I
||PSESl 2 $11,662 $6,927 0.30% 0.25% 0.05% 0.0 0
||PSESZ $994,704(  $646,925 27.84% 23.57% 5.40% 0.1 16
||PSESS $563,692 $375,887 16.18% 13.70% 3.07% 0.1 16
[PsEs4 $585,408[  $391,659 16.86% 14.27% 3.20% 0.1 16
Poultry Further Processing and Rendering (Subcategory L)
[IPSES1 8 $22,134 $13,843 0.40% 0.30% 0.07% 0.0 0
||PSESZ $259,228( $166,342 4.80% 3.61% 0.84% 0.1 38
||PSESS $219,656( $142,691 4.12% 3.10% 0.72% 0.1 38
[PsEs4 $240,482| $156,805 4.52% 3.41% 0.79% 0.1 38
Poultry First Processing, Further Processing, and Rendering (Subcategory K)
IBAT1 2 $0 $0 0.00% 0.00% 0.00% 0.0 0
||BAT2 $54,880 $32,050 0.92% 0.70% 0.16% 0.0 0
||BAT3 $471,217( $309,969 8.94% 6.73% 1.57% 0.0 0
||BAT4 $500,227( $330,176 9.53% 7.17% 1.68% 0.0 0
||BAT5 $547,238 $362,899 10.47% 7.88% 1.85% 0.0 0
I
||PSESl 3 $56,672 $36,465 1.05% 0.79% 0.18% 0.0 0
||PSE82 $992,301( $637,387 18.39% 13.85% 3.30% 0.1 38
||PSESS $642,103 $423,427 12.22% 9.20% 2.16% 0.1 38
||PSES4 $663,330f  $438,841 12.66% 9.53% 2.24% 0.1 38
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Table 6-8B (cont.)
Economic Closure Impacts: Nonsmall Model Facilities Owned by Small Businesses
Meat Type and Process Classes

Annualized Compliance Cost -
Compliance Costs as a Percentage Probability Projected
per Facility of Model Facility 2 Cash Flow Facility | mpacts*
Number LessThan
of Compliance
Option | Facilities Pretax Posttax| Net Income| Cash Flow| Costs?® Closures| Employment
Mixed Further Processing (61 percent in Subcategory E - 1, 39 percent in Subcategory L)
[BAT1 4 $0 $0 0.00% 0.00% 0.00% 0.0 0
lBAT2 $22,640|  $13,538 0.30% 0.25% 0.05% 0.0 0
[BAT3 $138,552|  $91,709 2.03% 1.68% 0.32% 0.0 0
lBATA $377,450|  $252,797 5.60% 4.64% 0.88% 0.0 0
I
lPses1 go| $74,822|  $49,043 1.09% 0.90% 0.17% 0.1 16
[lPsEs2 $622,276|  $405,609 8.99% 7.44% 1.42% 1.1 179
lPsEss $431,450| $287,192 6.37% 5.27% 1.00% 0.8 130
[PsEs4 $623,290|  $421,259 9.34% 7.73% 1.47% 1.2 196
Rendering (Subcategory J)
[BaT1 12 $0 $0 0.00% 0.00% 0.00% 0.0 0
lBAT2 $25431|  $15,106 0.69% 0.56% 0.12% 0.0 0
[BAT3 $265,280|  $175,269 8.07% 6.52% 1.44% 0.1 8
lBATA $287,691|  $190,822 8.80% 7.12% 1.57% 0.2 11
I
lPses1 43| 16,859  $10,732 0.50% 0.40% 0.09% 0.0 0
[PsEs2 $302,914|  $197,060 8.97% 7.22% 1.60% 0.7 43
lPsEss $360,327| $238,993]  10.94% 8.83% 1.96% 0.9 56
[PsEs4 $376,115|  $250,314|  11.48% 9.27% 2.06% 0.9 56
Total Excluding 65 Certainty Facilities
[BAT1 67 NA NA NA NA NA 0.0 0
lBAT2 NA NA NA NA NA 0.0 0
[BAT3 NA NA NA NA NA 05 115
lBATA NA NA NA NA NA 0.7 156
HBATS 385 NA NA NA NA NA 05 145
[PsEs1 430 NA NA NA NA NA 0.8 189
lPsEs2 NA NA NA NA NA 6.2 1,304
[lPsEs3 NA NA NA NA NA 5.2 1,080
llPsEs4 NA NA NA NA NA 6.3 1,297

All impacts presented in this table are sum of the average of results for each class, discharge type and model facility size
combination, weighted by the number of facilitiesin each class.
! Total annualized compliance costs for subcategory and discharge class divided by number of facilitiesin that class.
2 Ratio of posttax annualized compliance costs to net income and cash flow.
% Probability net income or cash flow less than posttax annualized compliance costs minus probability net income or cash flow less

than zero.

4 Closures: probability cash flow less than annualized compliance costs multiplied by the number of facilities in the subcategory.
Employment: employees per model facility multiplied by the number of projected closures.
® Option BAT 5isonly found in Poultry operations.
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. ratio of posttax annualized compliance costs to model facility cash flow,

. number of facilities expected to incur pretax annualized compliance costs exceeding 1, 3,
5, and 10 percent of revenues, and

. number of facilities expected to incur posttax annualized compliance costs exceeding 3, 5,
and 10 percent of cash flow.

EPA identifies the sales test — annualized compliance costs as a percentage of revenues — as one method
of screening whether the proposed rule’ s perceived significant impact on a substantial number of small
entities. Therefore, in this small business analysis, EPA examines as key nonclosure impacts the: (1) ratio
of compliance costs to revenues, and (2) number of facilities expected to incur pretax annualized
compliance costs exceeding 1 percent and 3 percent of revenues. The methodology used to estimate these

impactsis described in Section 3.1.3.

6.4.3.1 Nonclosure Impacts by Subcategory

Small Modd Facilities

Table 6-9A presents a summary of nonclosure impacts for small model facilities by subcategory,
discharge type, and technology option. Among small model direct dischargers, the largest impacts are
observed under BAT 3 for Subcategory J: average estimated compliance costs compose amost 35 percent
of average modd facility revenues. With two exceptions, BAT costs compose |ess than 3.5 percent of
average facility revenues for other options and other subcategories. Among small mode! indirect
dischargers, average costs generally exceed 10 percent of average revenues under PSES 1, and 30 percent
of revenues under options PSES 2 through 4; estimated compliance costs generally exceed 100 percent of
model facility cash flow regardless of option. Thus, the number of facilities exceeding any given threshold
varies little between options within a subcategory. Thisis because all, or dmost all, facilities that can
exceed that threshold® do exceed that threshold.

® That is, those facilities that have positive baseline revenues or cash flow and thus are not netted out of
the impact analysis.

6-45



Table 6-9A
Nonclosur e Impacts: Small Model Facilities
40 CFR 432 Subcategories

Number Compliance Cost :_as_Pelrcent FacilitiesIncurring Compliance Cos:ts2 FacilitiesIncurring Compliance Cos:ts2
of of Model Facility Greater Than Percentage of Revenues Greater Than Percentage of Cash Flow

Option | Facilities| Revenues EBIT| CashFlow| 1Percent| 3Percent| 5Percent| 10Percent] 3Percent| 5Percent 10 Per cent
Subcategory A through D
IBAT1 59 0.04% 0.47% 0.63% 0.5 0.1 0.1 0.0 2.7 15 0.7
||BAT2 1.13% 12.79% 13.38% 24.8 7.4 3.7 16 37.2 28.9 17.3
HBAT3 11.25% 125.55% 147.23% 35.9 32.8 30.5 225 38.2 33.2 28.7
||PSESl 1,001 6.71% 72.99% 74.08% 901.8 853.0 625.6 251.1 711.4 707.1 693.3
||PSESZ 36.28% 394.61%| 463.24% 927.7 922.2 907.4 888.4 720.0 718.1 715.0
||PSESS 33.82% 368.03%|  430.24% 934.5 932.2 917.2 893.9 720.4 720.4 720.4
[PsEs4 37.80%| 411.62%| 484.88% 934.5 934.5 933.8 913.2 720.4 720.4 720.4
Subcategory E through |
IBAT1 48 0.10% 0.81% 0.83% 12 0.4 0.3 0.1 24 15 0.7
||BAT2 1.44% 12.24% 11.67% 26.2 7.2 3.9 1.9 29.4 20.9 10.7
||BAT3 2.88% 24.45% 23.85% 29.9 115 8.2 45 31.1 239 14.2
I
||PSESl 2,940 10.02% 84.98% 83.86% 2,529.3 2,505.1 2,117.4 1,063.9 2,026.2 2,025.9 2,023.1
||PSESZ 35.95% 304.86% 341.16% 2,530.8 2,530.3 2,529.7 2,520.3 2,026.9 2,026.9 2,026.9
||PSESS 39.40% 334.11% 376.57% 2,530.8 2,530.3 2,529.6 2,527.0 2,026.9 2,026.9 2,026.8
[PsEs4 43.60% 369.70%|  419.67% 2,530.8 2,530.5 2,529.8 2,528.9 2,026.9 2,026.9 2,026.9
Subcategory J
IBAT1 6 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
||BAT2 3.34% 98.73% 56.44% 4.4 18 1.0 0.5 3.2 2.7 17
HBATC% 34.40%| 1017.20% 724.85% 4.6 4.6 4.6 4.4 3.3 3.3 3.3
||PSESl 17 5.53% 163.50% 102.88% 13.1 8.6 5.2 2.4 9.4 9.3 7.4
||PSE82 72.76%| 2151.54%| 1551.96% 13.1 13.1 13.1 13.1 9.4 9.4 94
||PSES3 51.92%| 1535.14%| 1102.51% 13.1 13.1 13.1 13.1 9.4 9.4 9.4
||PSES4 53.94%]| 1594.94%| 1146.11% 13.1 13.1 13.1 13.1 9.4 9.4 9.4
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Table 6-9A (cont.)
Nonclosur e Impacts: Small Model Facilities
40 CFR 432 Subcategories

Number Compliance Cost :_as_Pelrcent FacilitiesIncurring Compliance Cos:ts2 FacilitiesIncurring Compliance Cos:ts2
of of Model Facility Greater Than Percentage of Revenues Greater Than Percentage of Cash Flow

Option | Facilities| Revenues EBIT| CashFlow| 1Percent| 3Percent| 5Percent| 10Percent] 3Percent| 5Percent 10 Per cent
Subcategory K
[IPSES1 39 5.00% 86.23% 80.33% 22.7 19.0 17.2 8.2 24.8 20.7 17.0
||PSESZ 32.33% 589.02% 506.58% 37.0 37.0 37.0 37.0 284 284 284
||PSESS 39.96% 736.42% 611.01% 37.0 37.0 37.0 37.0 28.4 28.4 28.4
[PsEs4 44.73% 824.48% 686.15% 37.0 37.0 37.0 37.0 28.4 284 284
Subcategory L
IBAT1 4 0.20% 1.74% 1.77% 0.2 0.1 0.0 0.0 0.4 0.2 0.1
||BAT2 1.88% 15.97% 15.28% 2.5 0.7 0.4 0.2 2.5 2.0 11
||BAT3 13.53% 114.75% 113.08% 3.2 3.2 3.1 19 25 25 25
I
||PSESl 568 15.21% 230.48% 174.97% 508.5 507.2 479.8 361.3 402.3 401.7 401.3
||PSESZ 55.68% 831.40% 683.34% 512.7 511.5 509.6 508.2 405.1 405.1 404.2
||PSESS 51.95% 775.25% 635.90% 512.7 511.5 509.7 508.1 405.1 405.1 404.2
[PsEs4 57.39% 855.96% 704.63% 512.7 511.9 510.1 508.3 405.1 405.1 404.5
Total Excluding 65 Certainty Facilities
IBAT1 117 NA NA NA 1.9 0.6 0.4 0.1 5.5 3.2 15
||BAT2 NA NA NA 57.9 17.1 9.0 4.2 72.3 54.5 30.8
HBATC% NA NA NA 73.6 52.1 46.4 33.3 75.1 62.9 48.7
||PSESl 4,565 NA NA NA 3,975.4 3,892.9 3,245.2 1,686.9 3,174.1 3,164.7 3,142.1
||PSE82 NA NA NA 4,021.3 4,014.1 3,996.8 3,967.0 3,189.8 3,187.9 3,183.9
||PSES3 NA NA NA 4,028.1 4,024.1 4,006.6 3,979.1 3,190.2 3,190.2 3,189.2
||PSES4 NA NA NA 4,028.1 4,027.0 4,023.8 4,000.5 3,190.2 3,190.2 3,189.6

Compliance costs as a percent of facility income results are presented as the average for each subcategory, discharge type and model facility size combination, weighted by the
number of facilitiesin each combination.
Number of facilities incurring those impacts is the sum over al facility sizes by subcategory and discharge type.
! Ratio of pretax annualized compliance cost to revenues and EBIT; ratio of posttax annualized compliance costs to cash flow.
2 Probability compliance costs exceed specified percentage of income measure (less probability income measure is equal to zero) multiplied by the number of fagilitiesin the
subcategory size class.
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Under the proposed option (BAT 1) for small model facilities in subcategoriesK and L, the ratio of
pretax compliance costs to revenues, and the number of establishments incurring costs exceeding 1 percent

of revenues and 3 percent of revenues are:

. Subcategory K: costs/ revenues: NA
exceeding 1 percent: NA
exceeding 3 percent: NA

. Subcategory L: costs / revenues: 0.20 percent
exceeding 1 percent: 0.2 facilities
exceeding 3 percent: 0.1 facilities

EPA projects that about 0.2 small direct discharging model facilities will incur costs exceeding 1 percent of
revenues under the proposed option. Also note that the ratio of posttax compliance costs to cash flow is
1.77 percent for small direct dischargersin Subcategory L. No option is proposed for small model direct
dischargers in subcategories A through J. No option is proposed for small model indirect dischargersin
any subcategories.

Nonsmall Modd Facilities

Table 6-9B presents a summary of nonclosure impacts for nonsmall model facilities by
subcategory, discharge type, and technology option. For nonsmall model facilities, the impacts in terms of
the ratio of costs to revenues and cash flow are relatively much smaller than impacts to small model
facilities for any given option in any given subcategory. In only one case, (Subcategory J, PSES 4) do
average compliance costs exceed 2.5 percent of model facility average revenues, or 10 percent of model
facility average cash flow (Subcategory K, PSES 2). To the extent that impacts under the proposed option
for nonsmall mode facilities exceed impacts to small model facilities, it is because a higher option is

proposed for nonsmall model facilities.
Under the proposed options (BAT 2 for Subcategory J; BAT 3 for all other subcategories) for

nonsmall modd facilities, the ratio of pretax compliance costs to revenues, and the number of

establishments incurring costs exceeding 1 percent of revenues and 3 percent of revenuesis:
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Table 6-9B
Nonclosure Impacts: Nonsmall M odel Facilities Owned by Small Businesses
40 CFR 432 Subcategories

Compliance Cost as a Per cent Facilities Incurring Compliance Costs Facilities Incurring Compliance Costs
Number of Model Facility * Greater Than Percentage of Revenues? Greater Than Percenatage of Cash Flow ?
of

Option | Facilities| Revenues EBIT| Cash Flow| 1Percent| 3Percent] 5Percent| 10Percent| 3Percent| 5Percent 10 Per cent

Subcategory A through D
IBAT1 5 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
||BAT2 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
||BAT3 0.02% 0.21% 0.21% 0.0 0.0 0.0 0.0 0.1 0.0 0.0
[BAT4 0.27% 3.40% 3.74% 0.3 0.1 0.1 0.0 15 0.9 0.4

Subcategory E through |
IBAT1 10 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
||BAT2 0.02% 0.10% 0.11% 0.0 0.0 0.0 0.0 0.1 0.0 0.0
||BAT3 0.07% 0.40% 0.45% 0.2 0.1 0.1 0.0 0.3 0.2 0.1
HBAT4 0.34% 1.99% 2.67% 1.1 0.4 0.2 0.1 2.0 1.2 0.5
||PSESl 181 0.09% 0.52% 0.69% 4.1 1.2 0.8 0.4 8.3 4.9 2.5
||PSESZ 0.53% 3.04% 3.84% 31.9 8.8 5.0 24 47.9 29.0 14.0
||PSE83 0.42% 2.42% 3.17% 23.7 6.7 3.8 1.9 40.4 23.8 115
[PsEs4 0.57% 3.31% 4.35% 34.6 9.6 5.4 2.6 54.5 33.0 16.0

Subcategory J
IBAT1 12 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
||BAT2 0.17% 0.61% 0.56% 0.5 0.1 0.1 0.0 0.5 0.4 0.1
||BAT3 1.83% 6.39% 6.52% 6.0 19 11 0.5 6.5 4.1 19
HBAT4 1.99% 6.94% 7.12% 6.5 2.1 11 0.6 7.0 4.4 2.1
||PSESl 43 0.12% 0.41% 0.40% 1.2 0.4 0.2 0.1 13 0.7 0.4
||PSESZ 2.05% 7.20% 7.22% 23.3 7.6 4.4 2.1 24.7 16.1 7.8
||PSE83 2.46% 8.62% 8.83% 26.8 9.5 5.3 2.6 28.0 19.5 9.6
||PSES4 2.58% 9.02% 9.27% 27.6 9.9 5.6 2.6 28.7 20.4 10.2
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Table 6-9B (cont.)

Nonclosure Impacts: Nonsmall M odel Facilities Owned by Small Businesses
40 CFR 432 Subcategories

Compliance Cost as a Per cent Facilities Incurring Compliance Costs Facilities Incurring Compliance Costs
Number of Model Facility * Greater Than Percentage of Revenues? Greater Than Percenatage of Cash Flow ?
of
Option | Facilities| Revenues EBIT| Cash Flow| 1Percent| 3Percent] 5Percent| 10Percent| 3Percent| 5Percent 10 Per cent
Subcategory K
IBAT1 28 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
||BAT2 0.05% 0.35% 0.43% 0.2 0.0 0.0 0.0 0.9 0.6 0.2
||BAT3 0.58% 3.85% 5.31% 5.9 1.2 0.8 0.2 13.5 8.2 3.9
||BAT4 0.76% 5.00% 6.94% 8.4 17 1.0 0.5 16.8 10.7 5.1
HBATS 0.83% 5.46% 7.62% 9.5 1.9 1.0 0.5 18.0 117 5.7
||PSESl 44 0.07% 0.49% 0.74% 0.6 0.2 0.1 0.1 2.7 15 0.8
||PSESZ 1.10% 7.26% 10.64% 20.7 4.7 2.3 1.0 314 245 13.1
||PSESS 0.84% 5.55% 8.36% 15.2 3.1 1.6 0.8 29.8 20.7 10.0
[PsEs4 0.89% 5.84% 8.84% 16.3 34 1.6 0.8 30.6 21.8 10.7
Subcategory L
IBAT1 12 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
||BAT2 0.05% 0.36% 0.37% 0.1 0.0 0.0 0.0 0.2 0.1 0.1
||BAT3 0.55% 3.62% 4.06% 2.2 0.4 0.2 0.1 4.1 24 1.0
||BAT4 0.78% 5.10% 5.76% 3.6 0.8 0.4 0.1 5.6 3.4 17
||BAT5 10°3 0.86% 5.73% 6.52% 3.6 0.8 0.3 0.2 55 34 16
I
||PSESl 162 0.20% 1.31% 1.41% 7.6 2.2 12 0.6 18.1 10.5 5.1
||PSESZ 1.26% 8.16% 8.91% 95.2 20.1 10.0 4.4 103.1 72.0 35.8
||PSESS 0.90% 5.85% 6.49% 61.7 12.7 6.8 3.0 85.0 53.3 25.3
||PSES4 1.15% 7.43% 8.32% 85.0 17.6 9.0 3.9 100.3 67.8 33.1
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Table 6-9B (cont.)

Nonclosure Impacts: Nonsmall M odel Facilities Owned by Small Businesses
40 CFR 432 Subcategories

Compliance Cost as a Per cent

Facilities Incurring Compliance Costs

Facilities Incurring Compliance Costs

Number of Model Facility * Greater Than Percentage of Revenues? Greater Than Percenatage of Cash Flow ?
of

Option | Facilities| Revenues EBIT| Cash Flow| 1Percent| 3Percent] 5Percent| 10Percent| 3Percent| 5Percent 10 Per cent
Total Excluding 65 Certainty Facilities
IIBAT1 67 NA NA NA 0.0 0.0 0.0 0.0 0.0 0.0 0.0
lBAT2 NA NA NA 0.8 0.1 0.1 0.0 1.7 1.1 04
||BAT3 NA NA NA 143 3.6 2.2 0.8 24.5 14.9 6.9
||BAT4 NA NA NA 19.9 5.1 2.8 13 32.9 20.6 9.8
HBATS 38° NA NA NA 131 2.7 13 0.7 235 15.1 7.3
||PSESl 430 NA NA NA 135 4.0 2.3 12 30.4 17.6 8.8
||PSESZ NA NA NA 171.1 41.2 21.7 9.9 207.1 141.6 70.7
||PSES3 NA NA NA 127.4 32.0 175 8.3 183.2 117.3 56.4
||PSES4 NA NA NA 163.5 40.5 21.6 9.9 214.1 143.0 70.0

Compliance costs as a percent of facility income results are presented as the average for each subcategory, discharge type and model facility size combination,
weighted by the number of facilities in each combination.
Number of facilitiesincurring those impacts is the sum over al facility sizes by subcategory and discharge type.
! Ratio of pretax annualized compliance cost to revenues and EBIT; ratio of posttax annualized compliance costs to cash flow.
2 Probability compliance costs exceed specified percentage of income measure (less probability income measure is equal to zero) multiplied by the number of facilitiesin the
subcategory size class.
% Option BAT 5isonly found in Poultry operations. Subcategory L includes poultry further operations and mixed further operations. The count for BAT 5 is for poultry
further operations only and hence, the number of facilitiesis smaller than for other BAT options.
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. Subcategory A through D: costs/ revenues:
exceeding 1 percent:
exceeding 3 percent:

. Subcategory E through I: costs/ revenues:
exceeding 1 percent:
exceeding 3 percent:

. Subcategory J. costs / revenues:
exceeding 1 percent:
exceeding 3 percent:

. Subcategory K: costs / revenues:
exceeding 1 percent:
exceeding 3 percent:

. Subcategory L: costs/ revenues:
exceeding 1 percent:
exceeding 3 percent:

0.02 percent
0.0 facilities
0.0 facilities

0.07 percent
0.2 facilities
0.1 facilities

0.17 percent
0.5 facilities
0.1 facilities

0.58 percent
5.9 facilities
1.2 facilities

0.55 percent
2.2 facilities
0.4 facilities

EPA projects that about nine nonsmall direct discharging model facilities will incur costs exceeding 1

percent of revenues under the proposed option. No option is proposed for nonsmall model indirect

discharging facilities.

6.4.3.2 Nonclosure Impacts by Meat Type and Process Class

Small Modd Facilities

Table 6-10A presents nonclosure impacts for small model facilities by meat type and process class.

Under the proposed option (BAT 1) for small model facilities in subcategories K and L, the range for the

ratio of pretax compliance costs to revenues within each subcategory is:

. Subcategory K: costs/ revenues:

. Subcategory L: costs/ revenues:
— mixed further processing
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Table 6-10A
Nonclosur e Impacts: Small Model Facilities
Meat Type and Process Classes

Compliance Cost as Per centage Facilities Incurring Compliance Costs Facilities Incurring Compliance Costs
Number of Model Facility * Greater Than Percentage of Revenues? Greater Than Percentage of Cash Flow 2
Option Fac”iti(e); Revenues EBIT| Cash Flow| 1Percent] 3Percent| 5Percent| 10 Percent 3Percent| 5Percent| 10 Percent
Red Meat First Processing (Subcategory A - D)
IBAT1 17 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
||BAT2 2.39% 25.94% 25.26% 15.6 5.3 25 1.0 12.2 12.1 9.0
HBAT3 29.21% 317.42% 365.64% 15.9 15.9 15.9 15.8 12.2 12.2 12.2
||PSESl 265 5.76% 62.62% 63.43% 247.4 225.4 138.9 51.9 190.5 190.5 190.2
||PSESZ 36.77% 399.54% 467.67% 247.4 247.4 247.4 247.4 190.5 190.5 190.5
||PSESS 34.35% 373.27% 435.04% 247.4 247.4 247.4 247.4 190.5 190.5 190.5
[PsEs4 38.10%| 414.02% 485.67% 247.4 247.4 247.4 247.4 190.5 190.5 190.5
Red Meat Further Processing (Subcategory E - I)
IBAT1 43 0.08% 0.70% 0.71% 0.9 0.3 0.2 0.1 18 11 0.5
||BAT2 1.39% 11.78% 11.23% 225 6.1 3.3 1.6 25.9 18.1 9.2
||BAT3 1.57% 13.30% 12.83% 254 7.0 3.8 18 274 20.2 10.5
I
||PSESl 2,489 9.93% 84.19% 83.13% 2,142.3 2,126.9 1,786.9 890.1 1,715.6 1,715.6 1,715.2
||PSESZ 34.87% 295.67% 330.00% 2,142.3 2,142.3| 2,142.3 2,133.5 1,715.6 1,715.6 1,715.6
||PSESS 39.41% 334.23% 376.69% 2,142.3 2,1423 2,142.3 2,140.5 1,715.6 1,715.6 1,715.6
[PsEs4 43.57% 369.49% 419.39% 2,142.3 2,142.3| 2,142.3 2,142.0 1,715.6 1,715.6 1,715.6
Red Meat First and Further Processing (Subcategory A - D)
[IPSES1 674 7.62% 82.79% 83.91% 629.2 622.3 483.9 198.0 484.5 484.5 484.5
||PSESZ 38.93%| 422.99% 496.80% 629.2 629.2 629.2 629.2 484.5 484.5 484.5
||PSES3 36.06% 391.78% 458.03% 629.2 629.2 629.2 629.2 484.5 484.5 484.5
[PsEs4 39.99%| 434.49% 511.10% 629.2 629.2 629.2 629.2 484.5 484.5 484.5
Red Meat First Processing and Rendering (Subcategory A - D)
IBAT1 17 0.10% 1.16% 1.54% 0.4 0.1 0.1 0.0 19 11 0.5
||BAT2 0.75% 9.07% 10.50% 4.9 11 0.6 0.3 114 8.2 4.2
||BAT3 9.08% 109.27% 134.65% 15.9 15.9 14.0 6.4 12.4 12.4 12.4

6-53



Table 6-10A (cont.)
Nonclosur e Impacts: Small Model Facilities

Meat Type and Process Classes

Compliance Cost as Per centage

Facilities Incurring Compliance Costs

Facilities Incurring Compliance Costs

Number of Model Facility * Greater Than Percentage of Revenues? Greater Than Percentage of Cash Flow 2

Option Faciliti(e); Revenues EBIT| Cash Flow| 1Percent] 3Percent| 5Percent| 10 Percent 3Percent| 5Percent| 10 Percent
llPSES1 12 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
||PSESZ 0.89% 10.72% 12.13% 4.4 0.9 0.5 0.2 8.4 6.5 3.4
||PSESS 10.92% 131.40% 163.17% 11.2 11.2 10.8 5.9 8.8 8.8 8.8
[PsEs4 12.36% 148.73% 189.48% 11.2 11.2 11.0 6.9 8.8 8.8 8.8
Red Meat Further Processing and Rendering (Subcategory E - 1)
lIPSES1 32 4.95% 41.94% 41.16% 275 19.8 114 4.9 22.1 22.1 20.1
||PSESZ 36.11% 306.19% 342.74% 275 215 215 215 221 221 221
||PSESS 35.42% 300.41% 335.74% 275 215 215 274 22.1 22.1 22.1
[PsEs4 42.46% 360.04% 407.94% 275 215 215 215 221 221 221
Red Meat First Processing, Further Processing, and Rendering (Subcategory A - D)

IBAT1 25 0.03% 0.32% 0.43% 0.1 0.0 0.0 0.0 0.8 0.4 0.2
||BAT2 0.53% 6.37% 7.27% 4.3 1.0 0.6 0.3 13.6 8.6 4.1
||BAT3 0.51% 6.16% 7.27% 4.1 1.0 0.6 0.3 13.6 8.6 4.1
I

||PSESl 50 1.12% 13.45% 15.78% 25.2 5.3 2.8 12 36.4 321 18.6
||PSE82 6.49% 78.14% 95.66% 46.7 44.7 30.3 11.6 36.6 36.6 36.6
||PSES3 6.39% 76.88% 94.26% 46.7 44.4 29.8 114 36.6 36.6 36.6
[PsEs4 12.76% 153.55% 198.12% 46.7 46.7 46.2 29.7 36.6 36.6 36.6
Poultry First Processing (Subcategory K)

[IPSES1 19 9.58% 163.83% 157.19% 18.0 18.0 16.7 8.0 13.6 13.6 13.6
||PSE82 29.10%| 497.73% 527.53% 18.0 18.0 18.0 18.0 13.6 13.6 13.6
||PSES3 27.30%| 466.93% 493.29% 18.0 18.0 18.0 18.0 13.6 13.6 13.6
[PsEs4 30.41% 520.09% 552.37% 18.0 18.0 18.0 18.0 13.6 13.6 13.6
Poultry Further Processing (Subcategory L)

llPSES1 272 19.97% 381.22% 267.05% 258.0 258.0 258.0 243.9 201.1 201.1 201.1
||PSE82 70.69%| 1349.37% 989.02% 258.0 258.0 258.0 258.0 201.1 201.1 201.1
||PSES3 65.86%| 1257.19% 920.28% 258.0 258.0 258.0 258.0 201.1 201.1 201.1
||PSES4 72.67%| 1387.29%| 1017.29% 258.0 258.0 258.0 258.0 201.1 201.1 201.1
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Table 6-10A (cont.)
Nonclosur e Impacts: Small Model Facilities

Meat Type and Process Classes

Compliance Cost as Per centage

Facilities Incurring Compliance Costs

Facilities Incurring Compliance Costs

Number of Model Facility * Greater Than Percentage of Revenues? Greater Than Percentage of Cash Flow 2
Option Faciliti(e); Revenues EBIT| Cash Flow| 1Percent] 3Percent| 5Percent| 10 Percent 3Percent| 5Percent| 10 Percent
Poultry First and Further Processing (Subcategory K)
[IPSES1 20 0.66% 12.51% 7.31% 4.7 1.0 0.5 0.2 11.2 7.1 3.4
||PSESZ 35.40% 675.74% 486.68% 19.0 19.0 19.0 19.0 14.8 14.8 14.8
||PSESS 51.99% 992.45% 722.85% 19.0 19.0 19.0 19.0 14.8 14.8 14.8
[PsEs4 58.34%| 1113.65% 813.24% 19.0 19.0 19.0 19.0 14.8 14.8 14.8
Poultry Further Processing and Rendering (Subcategory L)
llPSES1 4 0.47% 1.66% 2.02% 0.6 0.1 0.1 0.0 0.7 0.4 0.2
||PSESZ 4.52% 16.14% 19.89% 3.8 3.0 15 0.5 3.1 3.1 2.2
||PSESS 4.55% 16.24% 20.19% 3.8 3.0 1.6 0.5 3.1 3.1 2.2
[PsEs4 5.13% 18.31% 22.93% 3.8 3.3 1.9 0.6 3.1 3.1 2.5
Mixed Further Processing (59 percent Subcategory E - |, 41 percent Subcategory L)
IBAT1 9 0.20% 1.74% 1L.77% 0.5 0.2 0.1 0.0 1.0 0.6 0.3
||BAT2 1.88% 15.97% 15.28% 6.2 18 1.0 0.5 6.0 4.8 2.6
HBATC% 13.53% 114.75% 113.08% 7.7 7.7 7.5 4.6 6.2 6.2 6.2
||PSESl 707 11.02% 93.47% 91.91% 608.5 607.2 540.7 286.2 487.3 487.3 487.3
||PSESZ 42.59% 361.14% 409.27% 608.5 608.5 608.5 608.4 487.3 487.3 487.3
||PSESS 39.82% 337.70% 380.89% 608.5 608.5 608.5 608.1 487.3 487.3 487.3
[PsEs4 44.05% 373.58% 424.34% 608.5 608.5 608.5 608.4 487.3 487.3 487.3
Mixed Further Processing and Render (59 percent Subcategory E - I, 41 percent Subcategory L)
llPSES1 4 0.70% 4.39% 6.21% 0.9 0.3 0.1 0.1 17 11 0.5
||PSE82 5.10% 32.06% 45.94% 3.4 2.5 15 0.6 2.8 2.8 2.8
||PSES3 4.90% 30.79% 44.29% 34 25 14 0.6 2.8 2.8 2.7
[PsEs4 5.73% 36.05% 52.11% 3.4 2.8 17 0.7 2.8 2.8 2.8
Rendering (Subcategory J)
IBAT1 6 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
||BAT2 3.34% 98.73% 56.44% 4.4 18 1.0 0.5 3.2 2.7 17
||BAT3 34.40%| 1017.20% 724.85% 4.6 4.6 4.6 4.4 3.3 3.3 3.3
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Table 6-10A (cont.)
Nonclosur e Impacts: Small Model Facilities

Meat Type and Process Classes

Compliance Cost as Per centage

Facilities Incurring Compliance Costs

Facilities Incurring Compliance Costs

Number of Model Facility * Greater Than Percentage of Revenues? Greater Than Percentage of Cash Flow 2
Option Faciliti(e); Revenues EBIT| Cash Flow| 1Percent] 3Percent| 5Percent| 10 Percent 3Percent| 5Percent| 10 Percent
llPSES1 17 5.53% 163.50% 102.88% 13.1 8.6 5.2 24 9.4 9.3 7.4
||PSESZ 72.76%| 2151.54%| 1551.96% 13.1 13.1 13.1 13.1 9.4 9.4 9.4
||PSESS 51.92%( 1535.14%| 1102.51% 13.1 13.1 13.1 13.1 9.4 9.4 9.4
[PsEs4 53.94%| 1594.94%| 1146.11% 13.1 13.1 13.1 13.1 9.4 9.4 9.4
Total Excluding 65 Certainty Facilities
IBAT1 117 NA NA NA 1.9 0.6 0.4 0.1 5.5 3.2 15
||BAT2 NA NA NA 57.9 17.1 9.0 4.2 72.3 54.5 30.8
HBAT3 NA NA NA 73.6 52.1 46.4 33.3 75.1 62.9 48.7
||PSESl 4,565 NA NA NA 3,975.4 3,892.9] 3,245.2 1,686.9 3,174.1 3,164.7 3,142.1
||PSE82 NA NA NA 4,021.3 4,014.1| 3,996.8 3,967.0 3,189.8 3,187.9 3,183.9
||PSES3 NA NA NA 4,028.1 4,024.1|  4,006.6 3,979.1 3,190.2 3,190.2 3,189.2
||PSES4 NA NA NA 4,028.1 4,027.0] 4,023.8 4,000.5 3,190.2 3,190.2 3,189.6

Compliance costs as a percent of facility income results are presented as the average for each meat type and process class, discharge type and model facility size combination,
weighted by the number of facilities in each combination.
Number of facilities incurring those impactsis the sum over all facility sizes by class and discharge type.
! Ratio of pretax annualized compliance cost to revenues and EBIT; ratio of posttax annualized compliance costs to cash flow.
2 Probability compliance costs exceed specified percentage of income measure (less probability income measure is equal to zero) multiplied by the number of failitiesin the
mest type and process size class.
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No option is proposed for small model direct dischargersin subcategories A through J. No option is

proposed for small moddl indirect dischargersin any subcategories.

Nonsmall Modd Facilities

Table 6-10B presents nonclosure impacts for nonsmall model facilities by meat type and process

class. Under the proposed options (BAT 2 for Subcategory J; BAT 3 for al other subcategories) for

nonsmall modd facilities, the range for the ratio of pretax compliance costs to revenuesis:

. Subcategory A through D: costs/ revenues:
— red meat first processing

. Subcategory E through I: costs/ revenues:
— red meat further processing
— mixed further processing

. Subcategory J. costs/ revenues:
— rendering
. Subcategory K: costs/ revenues:

— poultry first and further processing
— poultry first processing and rendering

. Subcategory L: costs/ revenues:
— mixed further processing
— poultry further processing

No option is proposed for nonsmall model indirect discharging facilities.

6.5 REGULATORY FLEXIBILITY ANALYSIS

0.02 percent

0.07 percent
0.01 percent
0.27 percent

0.17 percent

0.58 percent
0.37 percent
1.00 percent

0.55 percent
0.27 percent
0.59 percent

Based on the results presented in Tables 6-5 through 6-10, EPA has chosen to minimize economic

impacts to small business establishments in the meat products industry by tailoring its proposed guidelines

to differences in subcategory, discharge type, and facility size. Specificaly, EPA is:

6-57



Table 6-10B

Nonclosure Impacts: Nonsmall M odel Facilities Owned by Small Businesses
Meat Type and Process Classes

Compliance Cost as a Per cent

Facilities Incurring Compliance Costs

Facilities Incurring Compliance Costs

Number of Model Facility * Greater Than Percentage of Revenues? Greater Than Percentage of Cash Flow ®
of

Option | Facilities| Revenues EBIT| Cash Flow| 1Percent| 3Percent| 5Percent| 10Percent] 3Percent| 5 Percent 10 Per cent
Red Meat First Processing (Subcategory A - D
IBAT1 5 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
||BAT2 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
||BAT3 0.02% 0.21% 0.21% 0.0 0.0 0.0 0.0 0.1 0.0 0.0
[BAT4 0.27% 3.40% 3.74% 0.3 0.1 0.1 0.0 15 0.9 0.4
Red Meat Further Processing (Subcategory E - 1)
IBAT1 8 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
||BAT2 0.01% 0.05% 0.07% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
||BAT3 0.01% 0.05% 0.08% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
||BAT4 0.23% 1.32% 2.07% 0.5 0.2 0.1 0.0 12 0.7 0.3
I
||PSESl 132 0.07% 0.41% 0.62% 2.3 0.7 0.4 0.2 5.4 3.2 16
||PSESZ 0.28% 1.61% 2.50% 10.2 3.1 1.8 0.9 235 13.7 6.6
||PSE83 0.26% 1.54% 2.40% 9.7 29 17 0.9 224 13.1 6.3
[PsEs4 0.34% 1.97% 3.10% 12.9 3.8 2.2 11 294 17.1 8.3
Poultry First Processing (Subcategory K)
IBAT1 15 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
||BAT2 0.04% 0.25% 0.35% 0.1 0.0 0.0 0.0 0.4 0.2 0.1
||BAT3 0.47% 3.13% 4.84% 2.2 0.5 0.3 0.1 6.9 4.1 1.9
||BAT4 0.61% 4.05% 6.30% 3.2 0.7 0.4 0.2 8.7 5.4 25
HBATS 0.67% 4.42% 6.91% 3.7 0.8 0.4 0.2 9.3 5.9 2.8
||PSESl 29 0.10% 0.65% 1.00% 0.6 0.2 0.1 0.1 2.4 14 0.7
||PSE82 1.09% 7.19% 11.06% 14.7 29 14 0.6 221 17.6 9.1
||PSE83 0.86% 5.66% 8.79% 10.4 2.1 11 0.5 20.7 14.5 7.0
||PSES4 0.90% 5.96% 9.29% 11.2 2.2 11 0.5 21.1 15.3 7.5
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Table 6-10B (cont.)

Nonclosure Impacts: Nonsmall M odel Facilities Owned by Small Businesses
Meat Type and Process Classes

Compliance Cost as a Per cent

Facilities Incurring Compliance Costs

Facilities Incurring Compliance Costs

Number of Model Facility * Greater Than Percentage of Revenues? Greater Than Percentage of Cash Flow ®
of

Option | Facilities| Revenues EBIT| Cash Flow| 1Percent| 3Percent| 5Percent| 10Percent] 3Percent| 5 Percent 10 Per cent
Poultry Further Processing (Subcategory L)
IBAT1 10 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
||BAT2 0.06% 0.37% 0.39% 0.1 0.0 0.0 0.0 0.2 0.1 0.1
||BAT3 0.59% 3.94% 4.43% 21 0.4 0.2 0.1 3.9 2.3 1.0
||BAT4 0.79% 5.24% 5.93% 3.2 0.7 0.3 0.1 5.1 3.1 15
||BAT5 0.86% 5.73% 6.52% 3.6 0.8 0.3 0.2 55 34 16
I
||PSESl 123 0.23% 1.50% 1.62% 6.4 18 1.0 0.5 16.1 9.3 45
||PSESZ 1.33% 8.84% 9.63% 80.6 16.2 7.9 3.3 84.8 60.6 30.3
||PSESS 0.96% 6.37% 7.02% 52.1 10.1 5.3 2.3 71.2 45.1 214
[PsEs4 1.19% 7.90% 8.79% 70.4 13.7 6.8 2.9 81.6 56.1 274
Poultry First and Further Processing (Subcategory K)
IBAT1 5 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
||BAT2 0.03% 0.22% 0.31% 0.0 0.0 0.0 0.0 0.1 0.1 0.0
||BAT3 0.37% 2.46% 3.79% 0.5 0.1 0.1 0.0 1.8 1.0 0.5
||BAT4 0.57% 3.74% 5.80% 0.9 0.2 0.1 0.1 2.7 1.6 0.8
HBATS 0.63% 4.13% 6.44% 11 0.2 0.1 0.1 3.0 1.8 0.9
||PSESl 10 0.01% 0.06% 0.08% 0.0 0.0 0.0 0.0 0.1 0.0 0.0
||PSESZ 0.60% 3.93% 5.88% 2.0 0.4 0.2 0.1 55 3.3 1.6
||PSE83 0.57% 3.75% 5.79% 1.9 0.4 0.2 0.1 5.4 3.3 15
[PsEs4 0.61% 4.02% 6.23% 21 0.5 0.2 0.1 5.8 3.6 17
Poultry First Processing and Rendering (Subcategory K)
IBAT1 6 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
||BAT2 0.10% 0.67% 0.66% 0.1 0.0 0.0 0.0 0.3 0.2 0.1
||BAT3 1.00% 6.65% 7.29% 2.7 0.5 0.3 0.1 3.6 2.3 11
||BAT4 1.29% 8.53% 9.40% 3.8 0.7 0.4 0.2 4.1 2.9 14
||BAT5 1.40% 9.27% 10.28% 4.1 0.8 0.4 0.2 4.3 3.1 1.6
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Table 6-10B (cont.)

Nonclosure Impacts: Nonsmall M odel Facilities Owned by Small Businesses
Meat Type and Process Classes

Compliance Cost as a Per cent

Facilities Incurring Compliance Costs

Facilities Incurring Compliance Costs

Number of Model Facility * Greater Than Percentage of Revenues? Greater Than Percentage of Cash Flow ®
of

Option | Facilities| Revenues EBIT| Cash Flow| 1Percent| 3Percent|] 5Percent|] 10Percent] 3Percent| 5Percent 10 Per cent
llPSES1 2 0.04% 0.26% 0.25% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
||PSESZ 3.32% 21.98% 23.57% 1.9 1.0 0.5 0.2 15 15 12
||PSESS 1.88% 12.45% 13.70% 17 0.4 0.2 0.1 15 13 0.7
[PsEs4 1.95% 12.93% 14.27% 1.8 0.5 0.2 0.1 15 13 0.7
Poultry Further Processing and Rendering (Subcategory L)
[IPSES1 8 0.03% 0.20% 0.30% 0.0 0.0 0.0 0.0 0.2 0.1 0.1
||PSESZ 0.36% 2.40% 3.61% 0.8 0.2 0.1 0.1 2.7 1.6 0.7
||PSESS 0.31% 2.03% 3.10% 0.6 0.2 0.1 0.0 2.3 13 0.6
[PsEs4 0.34% 2.22% 3.41% 0.7 0.2 0.1 0.0 2.6 15 0.7
Poultry First Processing, Further Processing, and Rendering (Subcategory K)
IBAT1 2 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
||BAT2 0.08% 0.51% 0.70% 0.0 0.0 0.0 0.0 0.1 0.1 0.0
||BAT3 0.66% 4.35% 6.73% 0.5 0.1 0.1 0.0 12 0.8 0.4
||BAT4 0.70% 4.62% 7.17% 0.5 0.1 0.1 0.0 13 0.8 0.4
||BAT5 0.77% 5.06% 7.88% 0.6 0.1 0.1 0.0 14 0.9 0.4
I
||PSESl 3 0.08% 0.52% 0.79% 0.0 0.0 0.0 0.0 0.2 0.1 0.1
||PSESZ 1.39% 9.17% 13.85% 2.1 0.4 0.2 0.1 2.3 2.1 1.2
||PSE83 0.90% 5.93% 9.20% 12 0.2 0.1 0.1 2.2 1.6 0.8
[PsEs4 0.93% 6.13% 9.53% 1.2 0.2 0.1 0.1 2.2 1.6 0.8
Mixed Further Processing (61 percent in Subcategory E - 1, 39 percent in Subcategory L)
IBAT1 4 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
||BAT2 0.04% 0.25% 0.25% 0.0 0.0 0.0 0.0 0.1 0.0 0.0
||BAT3 0.27% 1.54% 1.68% 0.3 0.1 0.1 0.0 0.5 0.3 0.1
||BAT4 0.72% 4.20% 4.64% 1.0 0.3 0.2 0.1 13 0.8 0.4
I
||PSESl 80 0.14% 0.83% 0.90% 3.0 0.9 0.6 0.3 4.7 2.8 14
||PSE82 1.19% 6.92% 7.44% 35.5 9.4 5.2 2.5 40.0 25.1 12.2
||PSE83 0.83% 4.80% 5.27% 23.0 6.2 35 17 29.5 17.6 8.5
||PSES4 1.20% 6.93% 7.73% 35.6 9.5 5.3 25 41.2 26.1 12.7
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Table 6-10B (cont.)

Nonclosure Impacts: Nonsmall M odel Facilities Owned by Small Businesses
Meat Type and Process Classes

Compliance Cost as a Per cent

Facilities Incurring Compliance Costs

Facilities Incurring Compliance Costs

Number of Model Facility * Greater Than Percentage of Revenues? Greater Than Percentage of Cash Flow 3
of

Option | Facilities| Revenues EBIT| CashFlow| 1Percent| 3Percent|] 5Percent| 10Percent] 3Percent| 5Percent 10 Per cent
Rendering (Subcategory J)
IBAT1 12 0.00% 0.00% 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0
“BATZ 0.17% 0.61% 0.56% 0.5 0.1 0.1 0.0 0.5 04 0.1
||BAT3 1.83% 6.39% 6.52% 6.0 19 11 0.5 6.5 4.1 19
||BAT4 1.99% 6.94% 7.12% 6.5 21 11 0.6 7.0 4.4 21
I
“PSESl 43 0.12% 0.41% 0.40% 1.2 04 0.2 0.1 13 0.7 04
“PSESZ 2.05% 7.20% 7.22% 23.3 7.6 4.4 2.1 24.7 16.1 7.8
“PSESS 2.46% 8.62% 8.83% 26.8 9.5 53 2.6 28.0 19.5 9.6
[PsEs4 2.58% 9.02% 9.27% 27.6 9.9 5.6 2.6 28.7 204 10.2
Total Excluding 65 Certainty Facilities
IBAT1 67 NA NA NA 0.0 0.0 0.0 0.0 0.0 0.0 0.0
lBAT2 NA NA NA 0.8 0.1 0.1 0.0 1.7 1.1 04
||BAT3 NA NA NA 14.3 3.6 2.2 0.8 24.5 14.9 6.9
||BAT4 NA NA NA 19.9 51 2.8 13 32.9 20.6 9.8
HBATS 383 NA NA NA 13.1 2.7 13 0.7 235 15.1 7.3
“PSESl 430 NA NA NA 13.5 4.0 2.3 1.2 304 17.6 8.8
“PSESZ NA NA NA 171.1 41.2 21.7 9.9 207.1 141.6 70.7
“PSESS NA NA NA 127.4 32.0 17.5 8.3 183.2 117.3 56.4
||PSES4 NA NA NA 163.5 40.5 21.6 9.9 2141 143.0 70.0

Compliance costs as a percent of facility income results are presented as the average for each subcategory, discharge type and model facility size combination,
weighted by the number of facilities in each combination.
Number of facilities incurring those impacts is the sum over al facility sizes by subcategory and discharge type.
! Ratio of pretax annualized compliance cost to revenues and EBIT; ratio of posttax annualized compliance costs to cash flow.
2 Probability compliance costs exceed specified percentage of income measure (less probability income measure is equal to zero) multiplied by the number of facilitiesin the
subcategory size class.

® Option BAT 5isonly found in Poultry operations.
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. not proposing new effluent limitations and guidelines for indirect dischargersin any
subcategory;

. proposing to exclude small producers (i.e., small model facilities) from revisionsto
effluent guidelines for subcategories A through D, E through I, and J (red meat and
rendering subcategories);

. proposing to set less stringent guidelines (BAT 1 instead of BAT 3) for small producers
than for nonsmall producers in subcategories K and L (poultry subcategories).

EPA presentsiits estimate of the number and model size of small business owned facilities that will be
affected by the proposed rulein Tables 6-11 and 6-12. Table 6-11 presents the estimates by subcategory;
Table 6-12 presents them by meat type and process class.

By not proposing new guidelines for indirect dischargers, EPA excludes 96 percent of all small
business entities (4,990 out of 5,174 small business owned facilities) in the meat products industry from
additional regulatory burden. By excluding low production volume facilities in subcategories A through D,
E though I, and J, 112 of 140 small business entities in the red meat and rendering subcategories incur no
new costs under the proposed rule. Finally, by proposing a lower option — based on current performance
— for low production facilities in subcategories K and L, EPA minimizes potential regulatory costs to
those 72 affected small business establishments. Thus, EPA anticipates that 1.4 percent (72 of 5,174) of

small business owned facilities in the meat products industry will incur costs under the proposed rule.

Table 6-13 summarizes projected impacts to 71 small business owned meat products facilities that
are expected to incur compliance costs.’® The four small model facilities are expected to incur total posttax
annualized compliance costs of $2,600, about $700 per facility. Average projected costs exceed 0.2
percent of model facility revenues; about two of these facilities are projected to incur costs statistically

exceeding 1 percent of revenues.

For the 67 nonsmall model facilities owned by small businesses, posttax annualized compliance
costs total $8.0 million, about $119,000 per facility. However, the overall average is somewhat
misleading. Twenty-seven establishments in subcategories A through J are projected to incur about

10 gmall differences appear in facility counts due to rounding (e.g., Table 6-11 shows 72 affected small
business establishments, Table 6-13 shows 71).
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Meat Product Industry Estimated Direct and Indirect Discharge

Table6-11

Affected Small Business Owned Facilities by 40 CFR 432 Subcategories

Direct Dischar ge Facilities

Indirect Dischar ge Facilities

Affected Small
Small Business| Affected Small| Small Business Business
Model Facility Size Owned* | Business Owned* Owned* Owned*
Subcategory A through D
Small 59 0 1,001 0
{(Medium 5 5 0 0
||Subcategory E through |
lsmall 48 0 2,941 0
lIMedium 10 10 181 0
||Subcategory J
llsmall 5 0 13 0
lIM edium 4 4 15 0
ILarge 2 2 7 0
\Very Large 6 6 21 0
Subcategory K
Small 0 0 39 0
[IMedium 28 28 44 0
||Subcategory L
llsmall 4 4 568 0
IV edium 11 11 158 0
ILarge 1 1 4 0
Small Total 116 4 4,562 0
Medium Total 58 58 398 0
Large Totd 3 3 11 0
Very Large Total 6 6 21 0
TOTAL 183 71 4,991 0

*Numbers may not sum due to rounding.
Based on Screener Survey, Census Model Facilities, and SBA Specia Tabulations.
EPA did not distribute the 65 certainty facilities between direct and indirect dischargers.
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Meat Product Industry Estimated Direct and Indirect Discharge

Table 6-12

Affected Small Business Owned Facilities by Meat Type and Process Classes

Direct Dischar ge Facilities Indirect Dischar ge Facilities
Affected Small Affected Small
Small Business Business| Small Business Business

Model Facility Size Owned* Owned* Owned* Owned*

Red Meat First Processing (Subcategory A- D)

Small 17 0 265 0
{(Medium 5 5 0 0
||Red Meat Further Processing (Subcategory E - I)
lsmall 43 0 2,489 0
lIM edium 8 8 132 0

Red Meat First and Further Rendering (Subcategory A - D)

Small 0| 0| 674 0

Red Meat First Processing and Rendering (Subcategory A - D)

Small 17| 0| 12 0

Red Meat Further Processing and Rendering (Subcategory E - 1)

Small 0| 0| 32| 0

Red Meat First Processing, Further Processing, and Rendering (Subcategory A - D)

Small | 25 0| 50| 0

Poultry First Processing (Subcategory K)

Small 0 0 19 0
{(Medium 15 15 29 0
||Pou|try Further Processing (Subcategory L)
lsmall 0 0 272 0
lIMedium 9 9 119 0
Large 1 1 4 0
||Pou|try First and Further Processing (Subcategory K)
lsmall 0 0 20 0
lIM edium 5 5 10 0

Poultry First Processing and Rendering (Subcategory K)
lIMedium 6| 6| 2 0
||Pou|try Further Processing and Rendering (Subcategory L)
llsmall 0 0 4 0
lIM edium 0 0 8 0

Poultry First Processing, Further Processing, and Rendering (Subcategory K)
lIMedium 2| 2 3 0
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Table 6-12 (cont.)
Meat Product Industry Estimated Direct and Indirect Discharge
Affected Small Business Owned Facilities by Meat Type and Process Classes

Direct Discharge Facilities

Indirect Dischar ge Facilities

Affected Small Affected Small
Small Business Business| Small Business Business|
Model Facility Size Owned* Owned* Owned* Owned*
Mixed Further Processing (Subcategory E- | and Subcategory L) *
Small 9 4 707 0
[IMedium 4 4 80 0
Mixed Further Processing and Rendering (Subcategory E- | and Subcategory L) *
Small o 0| 4 0
Renderer (Subcategory J)
Small 5 0 13 0
[IMedium 4 4 15 0
ILarge 2 2 7 0
\Very Large 6 6 21 0
Small Total 116 4 4,562 0
Medium Total 59 59 397 0
Large Totd 3 3 11 0
Very Large Total 6 6 21 0
TOTAL 184 71 4,991 0

*Numbers may not sum due to rounding.
**5 facilities allocated to Subcategory E through | are excluded.
! For small facilities, the allocation is 59% in Subcategory E through | and 41% in Subcategory L. For nonsmall
facilities, the allocation is 61% in Subcategory E through | and 39% in Subcategory L.
Based on Screener Survey, Census Model Facilities, and SBA Specia Tabulations.

Classes with zero facilities were excluded from the table.
EPA did not distribute the 65 certainty facilities between direct and indirect dischargers.
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Table 6-13
Summary of Impacts Under the Proposed Options
Small Business Owned Facilities

Posttax Annualized : Number of Facilities Incurring
NUmber Costs ($1,000's) Rat(':gst‘)f ~atio of Costs Greater Than:

Proposed of to Net Probability Cost to 1 Percent of 3 Percent of
Size Option Facilities Total Average | Income of Closure | Revenues Revenues Revenues
Subcategory A through D
Nonsmall | BAT 3 5 $33.8 $6.8 0.25% 0.04% 0.02% 0.0 0.0
Subcategory E through |
Nonsmall | BAT 3 10 $271.7 $26.0 0.55% 0.09% 0.07% 0.2 0.1
Subcategory J
Nonsmall | BAT 2 12 $181.3 $15.1 0.69% 0.12% 0.17% 0.5 0.1
Subcategory K
Small? BAT 1 NA NA NA NA NA NA NA NA
Nonsmall | BAT 3 28 $6,030.8 $215.4 6.82% 1.22% 0.58% 59 12
Subcategory L
Small BAT 1 4 $2.6 $0.7 2.44% 0.31% 0.20% 0.2 0.1
Nonsmall | BAT 3 12 $1,456.4 $126.0 4.87% 0.89% 0.55% 22 04
Total Small 4 $2.6 $0.7 NA NA NA 0.2 0.1
Total Nonsmall 67 $7,974.0 $119.0 NA NA NA 8.8 1.8

EPA isproposing option BAT 1 for small producersin Subcategory K, but currently estimates zero facilities in that subcategory.
Numbers may not sum due to rounding.

6-66



$18,000 in compliance costs per facility, while the remaining 40 facilities in the poultry subcategories (K
and L) incur an average of about $187,000 in costs. This disparity is presumably because there are
currently no guidelines for poultry processors. Even in subcategories K and L, average compliance costs
compose less than 0.6 percent of facility revenues, and about 9 of the 67 potentially affected small

businesses are statistically projected to incur costs exceeding 1 percent of revenues.
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CHAPTER 7

ENVIRONMENTAL BENEFITS

7.1 BENEFIT VALUATION METHODOLOGY

The proposed meat products industry effluent limitations guideline will reduce emissions into the
waters of the United States. The reduction in emissions will reduce the levels of fecal coliform and
biological oxygen demand and improve other indicators of water quality. Aswater quality improves waters
may become suitable for increasingly demanding human uses. A primary benefit of the regulation is the

restoration of waters to conditions conducive to fishing and swimming.

Each use category can be defined in terms of a set of water quality indicators. If the indicators
meet or exceed all of the criteriafor a given use, then the water body can be used for that use. Vaughan
(1986) developed awater quality criterialadder which describes the type of recreational use that a water
body can support (none, boating, fishing, or swimming). For example, awater body with a biological
oxygen demand (BOD) between 3 and 4 mg/l is suitable for boating and fishing but not for swimming. All
of the indicators must achieve the prescribed level for the water body to support a given level of use. Thus,
if awater body had BOD between 3 and 4 mg/l, but afecal coliform count greater than 2,000 per 100 ml,
it would be classified as not boatable because of the high coliform count. The overall use category isthe
least demanding use supported by any of the water quality indicators.

Once the use of the water body is defined by the VVaughan ladder, the public willingness to pay for
changes in use category can be estimated. Mitchell and Carson (1986) conducted a national contingent
valuation survey which sought households' willingness to pay for improvements in the quality of the
nation’s waters in terms of ause ladder. This survey characterized households' annual willingness to pay
for improvements in freshwater resources from their baseline conditions to fishable and swimmable
conditions. The survey sought to estimate the value of discrete changes from one use category to another

corresponding to the Vaughan water quaity ladder.
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Several regulatory impact analyses have operationalized the Vaughan/Mitchell and Carson
approach in estimating the benefits from proposed regulations. The National Water Pollution Control
Assessment Model (NWPCAM) manages information on 635,000 water reaches in the EPA’s Reach File 3
(RF3) Lite database of rivers and streams. NWPCAM contains baseline information on the characteristics,
flow, and water quality of each reach. Modeling the technology used to comply with a proposed regulation
estimates changes in pollutant loads delivered to the river. From these changes, NWPCAM projects the
change in water quality indicators for each reach. See the environmental assessment for more information
about effluent loadings and NWPCAM (U.S. EPA 2002). The water quality measures are converted to use
categories based on the Vaughan criteria, and the new overall use category for each reach is identified.

When the proposed regulation causes a reach to change use category, household annua willingness
to pay from the Mitchell and Carson study is applied to estimate the vaue of the benefits resulting from the
change. Mitchell and Carson (1993) also established that families place a higher value on water quality
changes in their own region than on generic national improvements. EPA therefore attributes two-thirds of
the willingness to pay value to households within the state and one-third to households elsawhere. EPA
then aggregates over in-state and out-of-state values and households to estimate the national benefit accrued
due to the regulation.

One criticism of the water quality ladder approach isthat arule is only credited with a benefit
when it results in a change from one use category to another. Thus, even if regulation significantly
improves water quality, if it does not result in a change to a higher use category, no benefits are attributed
toit. Conversdly, if amargina improvement in water quality results in a change in use category, large
benefits are ascribed to it. This critique is unimportant for major rules affecting many point sources of
pollution. It is more significant for rules affecting non-point sources where the diffuse nature of the
contaminant makes it unlikely a single rule will shift use categories for many reaches. There has been

considerable debate about how to measure benefits continuoudy in the non-point emissions context.

7.1.1 A Continuous Approach to Valuation

As an alternative to the stepwise ladder approach, EPA has adopted a change in a single unified
index as an indicator of water quality improvement for valuation for this proposed regulation. The Water
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Quality Index (WQI) combines information from four water quality measures rather than using only the
limiting lowest quality criterion to define use category. For this benefit valuation, EPA used NWPCAM to
compile aWQI from turbidity, BOD, feca coliforms, and dissolved oxygen indexes; this WQI is based on
work by McClelland (1974). Vaughn's breakpoints on the water quality ladder can be trandated into the
WQI asshownin Table 7-1. However, the trandation results in almost al reaches falling into the top use
category in the baseline, that is, their WQI was greater than 76.19. This demonstrates the difference
between applying alimiting quality rule among four criteria and using a single aggregated measure. Some
criteria are apparently more difficult to achieve than others. Merely achieving the WQI represented by the
valuesin the Vaughan criteria misses the fact that any one criteria that is not satisfied can reduce the use
level. An aternative mapping from WQI to the Mitchell and Carson WTP values is necessary for the

results to be comparable with prior benefit valuations.

Since the baseline distribution of use categoriesis well understood and generally accepted, it is
desirable for the distribution based on WQI to match the existing distribution of use categoriesin the
baseline. EPA derived WQI values to represent the breakpoints on the water quality ladder based on
empirical observation of the WQI distribution among use categories in the baseline data. EPA calculated
the mean and standard deviation of WQIs for the reachesin each use category in the baseline population of
reaches. If reaches are normally distributed within each use category, 84 percent of observed WQI for each
category should be less than the mean WQI plus one standard deviation (SD). The Mean + SD value
serves as the criterion for the boundary with the next higher use category. Table 7-2 shows the calculation

and the resulting criteria

Table 7-3 shows how applying this set of criteriato the baseline NWPCAM data predicts basdline
use category. The first column indicates the use category using the standard most restrictive criterion
method. The second column indicates the distribution of use categories assigned using the Mean + SD
criteria given the baseline use category. Shaded rows indicate agreement between both methods. Sixty-
four percent of reaches fall into the same use category using this method as in the most restrictive use
method (= 19.0 + 7.4 + 14.9 + 22.4). About 88 percent of reaches fall into use categories the same or
lower than their category in the baseline. Clearly, the two methods frequently agree and, except for the
lowest category, the Mean + SD criteria usually places the reach in alower category.
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Table 7-1
Applying WQI to Vaughn’s Use Category Criteria

No Use to Boatabke ([Boatable to Fishable Fishableto
Characteristic |Measure [Weight | Criteria| Weightel | Criteria| Weighted| Criterial Weighted
Fecal Coliforms | #100ml | 0.314 2000 2.388 1000 2.562 200 3.559
Dissolved Oxygen| percent | 0.333 45 3.267 51 3.526 83 4.475
BOD - Max -day mg/l 0.216 4 2.376 3 2.534 15 2.643
Turbidity JTu 0.137 100 1474 50 1.646 10 1.810
Product/Implied WQI 27.337 37.668 76.190

Source: Weights: Bondelied, 2001; Values: Vaughan, 1986; Values were scaled by eye from graphs in McClelland,

1974, Appendix A.




Empirical Calculation of Criteria from the Baseline Scenario

Table7-2

Criterion Household
Mean Standard (Mean + SD) | Annual WTP? Rate, R
Use Category (WQl) Deviation (WQl) ($1999) ($¥WQI, 1999)
No Use, 0 54.1 24.8 79.0 $245 $3.10
Boatable, 1 84.9 9.5 944 $429 $11.91
Fishable, 2 92.5 6.5 99.0 $634 $44.92
Swimmable, 3 98.5 2.3

Source: EPA analysis of Baseline Access database, 10/2/2001; WTP values from EPA, 2001, CAFOs Economic

Anaysis.

&Total annual willingnessto pay for upgrading all U.S. freshwater bodies from baseline quality to the next

designated use category, i.e. annual WTP is $634 to move al sub-swimmable waters to use category 3, swimmable.




Table7-3

Comparison of Baseline Scenario Categorization under Most Restrictive Use
and Mean + SD criteria

Use Category Use Category Per cent of
by M ost by Number of |Most Restrictive Use Per cent of All
Restrictive Use Mean + SD Reachesin Category Category Reaches
0 0 125,727 71.6% 19.0%
0 1 49,110 28.0% 7.4%
0 2 758 0.4% 0.1%
1 0 8,161 11.7% 1.2%
1 1 49,107 70.5% 7.4%
1 2 12,416 17.8% 1.9%
2 0 5,468 2.6% 0.8%
2 1 89,383 42.7% 13.5%
2 2 98,320 47.0% 14.9%
2 3 16,031 1.7% 2.4%
3 0 103 0.1% 0.0%
3 1 6,759 3.3% 1.0%
3 2 50,942 24.8% 1.7%
3 3 147,994 71.9% 22.4%

Source: EPA Analysis of Baseline Access database, 10/2/2001.




The Mitchell and Carson willingness to pay values were updated to 1999 values for the recent
Concentrated Animal Feeding Operations (CAFOs) regulation benefit assessment to account for changesin
income and the value of the dollar. The CAFOs assessment, however, valued only changesin use
categories. The continuous WQI method requires that the Mitchell and Carson willingness to pay vaues be
converted to continuous measures of benefits. This rate of change for each use category is calculated so
that the total willingnessto pay at each breakpoint is equal to the total in the Mitchell and Carson benefit
ladder (as adapted to 1999 values for the CAFOs benefits assessment). The resulting rates are shown in
column 5 of Table 7-2. The not boatable category is arbitrarily spread over the whole range from 0 to 79.
No value is associated with improvements above the swimmable level, which isavery small range. The
result is alinear approximation of an increasing margina benefit curve, f(W,, W,), as shown in Figure 7-1.
With each step, the rate of increase in benefitsis roughly four times higher than the previous step. Asthe
rate of increase in willingnessto pay per household increases with use category, the tendency of the WQI
mean + SD breakpoints to categorize reaches lower than they would have been under the most restrictive
use criterion will cause the benefits to be conservatively valued. However, a method which values any
changein WQI will most likely generate higher values than a method which only includes changes in use

categories.

EPA used the NWPCAM mode to estimate changes in water quality indicators. NWPCAM
produces a Microsoft Access database for the baseline conditions and each regulatory scenario. Each
database is then processed to generate weighted estimates of household willingnessto pay. For each reach,
the model calculates the household willingness to pay for anational change in water quality between the
reach’s baseline WQI (W,) and its WQI in the regulatory scenario (W,) and scalesit by the length of the

reach, k;.

B, = k [f(Wy) - f(W,)] 1)

where: f(W) is the average household benefit of a change in water quality from W, to W, at the nationa
level and k isthe length of reachi. Thisyields a mileage weighted benefit measure, B,;, for each reach, i, in

each state, n.

! Mitchell and Carson described non-boatable waters in graphic terms so their value for the change may
be an overestimate. However, few water bodies approach a zero WQI, so much less than the full value for the
improvement to boatable can ever be attributed to the regulation.
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Figure 7-1
Cumulative Willingnessto Pay for Changesin WQI, f(W)
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Waters closer to one' s home are easier to access and use, so it might be expected to command a
higher value. Mitchell and Carson asked respondents to apportion their willingness to pay between
improving local waters, i.e. in-state, and improving more distant waters. On average, respondents all ocated
two-thirds of their WTP to in-state waters. So, benefits are calculated on a state-by-state basis in terms of
benefits to the state’ s households from in-state and out-of-state improvements. For in-state benefits, S, the
mileage weighted value is divided by the total stream miles within the state, L,,, and multiplied by two-
thirds. In essence, the WTP vaue is weighted by the proportion of in-state waterways affected and the
proportion of the total household value for in-state water quality improvements. This quantity multiplied
by the number of households? in the state, H,, yields the value of the in-state changes in water quality to
state households.

0.67) B,
Sy = Hy— : (2)

n

Households in every state also value the improvement in water quality in other states. The sum of
WTP weighted by mileage for states other than the home state is divided by the sum of reach mileage in all
other states, L_,.> Onethird of this sum multiplied by the number of households in the state yields the

willingness of one state' s households to pay for improvementsin distant states.

033Y.B

Sp=H —1— ©)

~N

The sum of in-state and out-of-state values is the total willingnessto pay of all households within the state

for the water quality improvements of the scenario. The sum of state valuesis the national benefit estimate.

2 The number of households in each state in 1999 was not available at the time this anal ysiswas
performed. As an estimate the number of households in each state in 1998 was multiplied by 1.034 the ratio of
households nationwide in 1999 versus 1998.

*There are actual ly 632,552 miles of unique reaches but the state database sums to 663,156 miles. The
difference is made up of reaches shared by more than one state. Using the larger divisor compensates for the
double counting.
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7.1.2 UseCategory Approach to Valuation

As a comparison, EPA aso estimated the benefits of the proposed regulation using the change in
use category method as in previous benefits assessments. The 4 use categories (none, boatable, fishable,
and swimmable) were labeled from 0 to 3. There are 6 possible positive changes in use categories.
Changes in category from a more demanding use to aless demanding one are possible but were ignored in
this estimate. Table 7-4 shows the possible changes and the annual WTP values per household ascribed to
each change in national water quality from the Mitchell and Carson WTP values as updated to 1999

values. Larger changes are valued more highly.

Each reach in the database was placed in one of these categories of use change or a no change
category. The assumption that two-thirds of value applies in-state and one-third applies out of stateis
maintained. So two-thirds of the household’s value would have been achieved if al of the state’s
waterways made the identified change. Asonly k,, miles are estimated to make change, |, the tota lengthin
each category in state, n, is divided by the total length of riversin the state, L, to weight the WTP value.

K.,
S, = H,) 067V, L—”J (4)

n

Out of state values are estimated similarly with all of the out of state mileage in each category
weighted by the total out of state mileage, L_,..

K .
S,=H)), 033V, LN”J (5)

~N

As in the continuous method, state values are summed to yield national benefit estimates.
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Table7-4
WTP Valuesfor Changesin Use Category

No Useto No Useto Boatableto Boatable to Fishableto

No Useto Fishable Swimmable Fishable Swimmable Swimmable
0>1 0>2 0>3 1>2 1>3 2>3
$245 $429 $634 $184 $389 $205
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7.2 BENEFIT VALUATION RESULTS

Benefits of the proposed regulation are modeled based on 97 (36 direct dischargers) mesat
processing plants for which data were available nationwide. These plants provided a sample set of impacts
for evaluation. The mileage affected by the changesis small. The most effective scenarios result in net
upgrades in use categories on less than 45 river miles. Table 7-5 shows the number of river miles that
change use category in each scenario. Many of these changes occur in states with relatively small
populations, e.g., Nebraska, so the benefits generated from in-state improvements are also small. Table 7-6
summarizes the valuation results by scenario and compares the continuous WQI method of ng
benefits with the change in use category method used in CAFOs. The continuous method generates a
higher estimate of the dollar value of benefits. However, counting from lowest to highest benefit values, the
two methods place the scenarios in essentially the same order. Thisindicates that the change in category
approach may have been capturing the significant effects of the water quality change on a national basis
though perhaps missing detail at the state level.

Tables 7-7 through 7-10 show the state level changes and values. Table 7-7 shows the mileage
that changes from one use category to another by state as well as the number of households and number of
households per river mile. Watersin only 6 states change use categories. The Mitchell and Carson WTP
results place a premium on in-state waters. Both methodological approaches generate higher benefit values
for states with greater population per river mile. Arkansas, lowa, and Nebraska are geographicaly large
states with small populations so they generate fewer benefits per river mileimproved. On the other hand,
Maryland is asmall state with alarge population and so generates disproportionately high benefit totals.
Improvementsin Wisconsin water quality affect less mileage but result in use categories increasing more

than one step. One reach in Wisconsin increases from no use to swimmable.

Table 7-8 indicates which states will experience the largest changes in WQI under the proposed
Scenario 7. Wisconsin, lowa, Illinois, and Minnesota show large total mileage changesin WQI indicating
large changes in the water quality of many water bodies. Wisconsin, Texas, and Minnesota have large
average changesin WQI. Reaches in these states will be improved to a greater extent than reaches which
will beimproved in other states. Note that while the WQI scale ranges from 0 to 100, it is not aratio scale

S0 an average change of 14 cannot be interpreted as a 14 percent change. Nevertheless a 14 point changeis
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Table 7-5

Reach Use Category Changes from Alter native Scenarios (97 Facilities)

(Reach Miles)
Two Step
One Step Changes Changes Three Total
0>1 1>2 2>3 0>2 1>3 0>3
Scenariol |BAT2 Only - - 13.39 - 2.94 098 1731
Scenario 2 |BAT3 Only - - 17.27 - 2.94 098 21.19
Scenario 3 |BAT4 Only - - 17.27 - 2.94 0.98 | 21.19
Scenario4 [BAT2 + PSES1 5.92 5.72 20.26 491 2.94 0.98 | 40.74
Scenario5 [BAT2 + PSES1 5.92 5.72 24.14 491 2.94 0.98 | 44.62
Scenario 6 [BAT4 + PSES1 5.92 5.72 24.14 491 2.94 0.98 | 44.62
Scenario 7 |BAT3 (M&P)+BAT2 - - 17.27 - 2.94 098 21.19
Scenario 8 5.92 5.72 24.14 491 2.94 0.98 | 44.62

Source: EPA Analysis of NWPCAM results databases, 1/10/2002.
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Table 7-6

Summary of Monetized Benefits (97 Facilities)

(Willingness to pay for changes from baseline water quality, $ 1999)

Total Monetized Benefits

Rank Order of Scenarios

Continuous Use Change Continuous Use Change
Scenario 1 |BAT2 Only $15,469,000 $1,032,000 1 1
Scenario 2 |BAT3 Only $15,578,000 $1,115,000 2 2
Scenario 3 |BAT4 Only $15,615,000 $1,115,000 4 2
Scenario 4 |BAT2 + PSES1 $15,919,000 $1,806,000 5 5
Scenario 5 |BAT3 + PSES1 $16,029,000 $1,890,000 6 6
Scenario 6 |BAT4 + PSES1 $16,066,000 $1,890,000 8 6
Scenario 7 |BAT3 (M&P)+BAT2 $15,578,000 $1,115,000 2 2
Scenario 8 $16,029,000 $1,890,000 6 6

Source: EPA Analysis of NWPCAM results databases, 1/10/2002.
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Table7-7

Households and River Mileage Affected by State, Proposed Scenario 7 (97 Facilities)
(Miles, unless otherwise noted)

Households | Households per One Step Two Step Three Step

State (Thousands) River Mile Changes Changes Changes

Arkansas 1,003 78.1 3.88 - -
Georgia 2,941 190.9 5.47 - -
lowa 1,141 73.4 1.97 - -
Maryland 1971 634.2 5.00 - -
Nebraska 658 414 0.95 - -
Wisconsin 2,041 163.9 - 2.94 0.98
Totals 103,874 17.27 2.94 0.98

Source: EPA Analysis of NWPCAM results databases, 1/10/2002.
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Table 7-8
Households and Changesin WQI by State, Proposed Scenario 7 (97 Facilities)

Households Householdsper River [ Total Mileage |Average Changeir]
State (Thousands) Mile Changein WQI WQl
Alabama 1,720 1194 290.0 19
Arkansas 1,003 78.1 52.6 0.6
Florida 6,083 926.7 1.0 1.0
Georgia 2,941 190.9 412 0.7
Ilinois 4,590 383.5 1,255.3 4.0
lowa 1,141 73.4 1,964.9 4.7
Kansas 1,033 60.6 3.9 1.0
Kentucky 1,548 123.0 1.0 1.0"
Louisiana 1,654 158.1 12.6 1.0
Maryland 1,971 634.2 46.0 2.7
Minnesota 1,852 111.2 977.7 9.0
Mississippi 1,031 87.7 35.2 0.8
Missouri 2,161 1215 123.1 0.9
Nebraska 658 414 76.1 17
Oklahoma 1,332 88.2 2.7 0.1
South Dakota 287 15.6 10 0.5
Tennessee 2,172 1714 4.8 1.0
Texas 7,357 155.9 107.0 11.9
Virginia 2,668 217.3 4.8 0.4
Wisconsin 2,041 163.9 3.699.0 14.7

Source: EPA Analysis of NWPCAM results databases, 1/10/2002.
Note: Total Mileage Change in WQI is the sum of the differences between WQI under Option 7 and WQI in the
baseline for each reach that changed in the state multiplied by the length of the reach, i.e., for each state,

Ei (W, -W,) k. The average change in WQI is this value divided by the total length of riversin the state that are
affected by the proposed option. Thus, the average refers only to the average among water bodies affected, not all
waters in the state, and is weighted by the length of water bodies affected.
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Total Benefits by State, by Use Category Change Method (97 Facilities)

Table 7-9

(Willingnessto pay for changes from basdline water quality, thousand $1999)

Scenario

State 1 3 4 5 6 8

Alabama 4 5 5 9 10 10 5 10
Arizona 4 5 5 10 11 11 5 11
Arkansas 2 44 44 14 56 56 44 56
Cdlifornia 28 33 33 65 70 70 33 70
Colorado 4 4 4 9 9 9 4 9
Connecticut 3 3 3 7 7 7 3 7
Delaware 1 1 1 2 2 2 1 2
District of Columbia 1 1 1 1 1 1 1 1
Florida 14 16 16 32 35 35 16 35
Georgia 148 150 150 183 184 184 150 184
Idaho 1 1 1 3 3 3 1 3
Illinois 10 12 12 86 88 88 12 88
Indiana 5 6 6 12 13 13 6 13
lowa 22 23 23 176 176 176 23 176
Kansas 2 3 3 6 6 6 3 6
Kentucky 4 4 4 8 9 9 4 9
Louisiana 4 4 4 9 9 9 4 9
Maine 1 1 1 3 3 3 1 3
Maryland 439 440 440 518 519 519 440 519
M assachusetts 5 6 6 13 14 14 6 14
Michigan 9 10 10 20 22 22 10 22
Minnesota 4 5 5 10 11 11 5 11
Mississippi 2 3 3 6 6 6 3 6
Missouri 5 6 6 45 46 46 6 46
Montana 1 1 1 2 2 2 1 2
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Table 7-9 (cont.)
Total Benefits by State, by Use Category Change M ethod
(Total willingnessto pay for changes from baseline water quality, thousand $1999)

Scenario

State 1 2 3 4 5 6 7 8

Nebraska 7 7 7 35 36 36 7 36
Nevada 2 2 2 4 4 4 2 4
New Hampshire 1 1 1 2 3 3 1 3
New Jersey 7 8 8 16 17 17 8 17
New Mexico 2 2 2 4 4 4 2 4
New York 16 19 19 37 40 40 19 40
North Carolina 7 8 8 16 17 17 8 17
North Dakota 1 1 1 1 1 1 1 1
Ohio 10 12 12 24 25 25 12 25
Oklahoma 3 4 4 30 30 30 4 30
Oregon 3 4 4 7 8 8 4 8
Pennsylvania 11 13 13 25 27 27 13 27
Rhode Idand 1 1 1 2 2 2 1 2
South Carolina 3 4 4 8 9 9 4 9
South Dakota 1 1 1 2 2 2 1 2
Tennessee 5 6 6 12 12 12 6 12
Texas 18 21 21 42 45 45 21 45
Utah 2 2 2 4 4 4 2 4
Vermont 1 1 1 1 1 1 1 1
Virginia 6 7 7 68 69 69 7 69
Washington 5 6 6 12 13 13 6 13
West Virginia 2 2 2 4 4 4 2 4
Wisconsin 197 198 198 203 204 204 198 204
Wyoming 0 1 1 1 1 1 1 1
Totals $1,032 | $1,115| $1,115 | $1,806 | $1,890 | $1,890 | $1,115 | $1,890

Source: EPA Analysis of NWPCAM results databases, 1/10/2002.
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Table 7-10
Benefits by State, by Continuous M ethod (97 Facilities)
(Willingnessto pay for changes from basdine water quality in state, thousand $1999)

Scenario
State 1 2 3 4 5 6 7 8
Alabama 344 346 346 347 349 349 346 349
Arizona 84 85 85 88 89 89 85 89
Arkansas 52 67 72 72 87 92 67 87
Cdlifornia 555 561 563 581 587 589 561 587
Colorado 75 76 76 79 79 80 76 79
Connecticut 58 58 59 60 61 61 58 61
Delaware 13 13 13 14 14 14 13 14
Digtrict of Columbia 10 11 11 17 17 17 11 17
Florida 284 287 288 295 298 299 287 298
Georgia 218 220 222 275 278 280 220 278
Idaho 22 22 22 22 23 23 22 23
lllinois 4301 4328 4328 4312 4338| 4339 4328| 4,338
Indiana 105 106 107 110 111 111 106 111
lowa 1,360 1,360 1,361 1,446 1,447 1,447 1,360 | 1,447
Kansas 48 52 52 50 54 54 52 54
Kentucky 71 72 72 74 75 75 72 75
Louisiana 80 80 81 83 84 84 80 84
Maine 23 23 23 24 24 24 23 24
Maryland 845 846 846 865 866 866 846 866
M assachusetts 110 111 111 114 115 116 111 115
Michigan 175 177 177 182 184 184 177 184
Minnesota 717 718 719 726 727 727 718 727
Mississippi 57 57 57 64 64 64 57 64
Missouri 131 132 140 149 150 158 132 150
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Table 7-10 (cont.)
Total Benefits by State, by Continuous M ethod
(Total willingnessto pay for changes from baseline water quality in state, thousand $1999)

Scenario

State 1 2 3 4 5 6 7 8

Montana 17 17 17 18 18 18 17 18
Nebraska 34 46 46 46 58 58 46 58
Nevada 32 32 32 33 34 34 32 34
New Hampshire 21 21 21 22 22 22 21 22
New Jersey 138 139 140 144 145 146 139 145
New Mexico 30 30 31 31 32 32 30 32
New York 321 324 325 334 338 339 324 338
North Carolina 137 138 139 143 144 145 138 144
North Dakota 12 12 12 12 12 12 12 12
Ohio 203 205 206 212 214 215 205 214
Oklahoma 61 64 70 84 87 93 64 87
Oregon 62 63 63 65 66 66 63 66
Pennsylvania 217 219 220 226 228 229 219 228
Rhode Idand 17 18 18 18 18 18 18 18
South Carolina 68 69 69 71 71 72 69 71
South Dakota 13 13 13 14 14 14 13 14
Tennessee 101 102 103 105 107 107 102 107
Texas 585 589 590 600 604 605 589 604
Utah 32 32 33 33 34 34 32 34
Vermont 11 11 11 11 11 11 11 11
Virginia 128 129 130 143 145 146 129 145
Washington 106 107 107 110 111 112 107 111
West Virginia 34 34 34 38 38 38 34 38
Wisconsin 3,343 3,344 | 3,345 3,347 3,348 3,349 3,344 | 3,348
Wyoming 9 9 9 9 9 9 9 9
Totals $15,469 |$15,578 | $15,615 |$15,919 | $16,029 | $16,066| $15,578($16,029

Source: EPA Analysis of NWPCAM results databases, 11/15/01.
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substantial. In severa states, only a small number of water bodies will be affected by the proposed
regulation so both total and average WQI changes are quite small. The conversion from change in WQI to
monetized benefits is non-linear as changes in some use categories are more valued than others. Thus, a
rank ordering of states from Table 7-8 may not match the rank ordering of states by total monetized
benefits.

The difference between the two methods is much more pronounced at the state level than at the
nationa level. Table 7-9 shows the state totals for the sample plants using the change in use category
method. All states show a benefit from the proposed rule because their residents value the change in out of
state water quality. The largest benefits accrue to Maryland households. Maryland has alarge population
relative to the mileage of streams in the state and a larger proportion of river miles affected by the
regulation than other states. Georgia, for example, has 5.5 miles of streams changing categories because of
the regulation compared to 5 milesin Maryland. However, Maryland has three times the number of
households per river mile and generates almost three times the value of benefits from similar mileage
affected.

Table 7-10 presents the total benefits by state using the continuous method. Many more states are
shown to generate benefits from the regulation. 1llinois and Wisconsin generate markedly greater benefit
values because water quality improvements that do not generate use category changes are included. The
difference in results from each method depends on the number of water bodies that were near one of the
breakpoints on the Vaughan water quality ladder. The rate of accrual of benefits changes at the
breakpoints under the continuous method but there is no substantial reward for crossing a breakpoint. The

use category change method only rewards crossing the breakpoints.

In addition, states with large populations generate greater benefits for improvement in out of state
waters. Cdiforniaand New Y ork together now generate amost $1 million in benefits even though few of

the water quality changes are near their waters.
The monetizable benefits from the proposed rule, Scenario 7, for the 97 sampled plants are $15.6

million by the continuous method and $1.1 million by the use category method. If the ratio of coststo
benefits for all facilitiesis the same as the ratio of costs to benefits for these facilities, the total benefits of
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the rule would be $37.0 million. Thereislessthan a$1 million difference between the least and most

beneficial scenarios.
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CHAPTER 8

COST-BENEFIT COMPARISON AND
UNFUNDED MANDATES REFORM ACT ANALYSIS

8.1 COST-BENEFIT COMPARISON

The pretax annualized costs of the proposed rule range from $80.0 million (retrofit costs) to
$112.1 million (upper-bound costs). The pretax cost is a proxy for the social cost of the regulation because
it incorporates the cost to industry (posttax costs), and costs to State and Federal governments (i.e., lost

income from tax shields).! In other words, the cost part of the equation is well-identified and estimated.

The estimated quantified and monetized benefits of the rule range from $1.1 million (use category
change method) to $15.6 million (continuous method). These benefits estimates reflect only the 94 plants
(36 direct dischargers) actually analyzed for water quality improvements. The corresponding annualized
costs for these facilities are $33.7 million. If theratio of costs to benefits for these facilities is the same as
theratio of costs to benefits for al facilities, the total (continuous) benefits of the rule would be $37.0
million. This, however, is an underestimate because EPA can fully characterize only alimited set of
benefits to the point of monetization. Chapter 7 focuses mainly on the public’ s willingness to pay for
improvements in the recreational use of water bodies (e.g., boating, swimming). However, other benefits
may accrue due to the proposed rule that are not included in these monetized values. Water withdrawn for
municipal or industrial uses may need less pretreatment. The value of waterfront property may be
increased if water quality isimproved. The benefits estimates do not include improved POTW operations
and reduced costs at POTWSs. Finaly, the proposed regulation will generate improvementsin habitat and
ecosystem services which are valued for their existence. Therefore, the reported benefit estimate

understates the total benefits of this proposed rule.

L All sites are currently permitted and permits are reissued on a periodic basis, so incremental costs
administrative costs of the regulation are negligible.
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8.2 UNFUNDED MANDATES REFORM ACT ANALYSIS

Title 11 of the Unfunded Mandates Reform Act of 1995 (Public Law 104-4; UMRA) establishes
requirements for Federal agencies to assess the effects of their regulatory actions on State, local, and tribal
governments as well as the private sector. Under Section 202(8)(1) of UMRA, EPA must generaly
prepare a written statement, including a cost-benefit analysis, for proposed and final regulations that
“includes any Federal mandate that may result in the expenditure by State, local, and tribal governments, in
the aggregate or by the private sector” of annual costsin excess of $100 million.> As ageneral matter, a
federal mandate includes Federal Regulations that impose enforceable duties on State, local, and tribal
governments, or on the private sector (Katzen, 1996). Significant regulatory actions require Office of
Management and Budget review and the preparation of a Regulatory Impact Assessment that compares the
costs and benefits of the action.

The proposed meat products industry effluent limitations guidelines are not an unfunded mandate
on state, local, or tribal governments because industry bears the cost of the regulation. The pretax cost
estimate to industry ranges from $80.0 million per year to $112.1 million per year, while posttax costs —
costs out of industry’ s pocket — range from $50.5 million (retrofit costs) to $73.8 million (upper-bound
costs). Thus, it is not clear that the proposed rule is an unfunded mandate on industry. EPA, however, is
responsive to all required provisions of UMRA. In particular, this Economic Analysis (EA) addresses the
requirements of UMRA:

. Section 202(a)(1) — authorizing legidation (Chapter 1 and the preamble to the rule);

. Section 202(a)(2) — a qualitative and quantitative assessment of the anticipated costs and
benefits of the regulation, including administration costs to state and local governments
(Chapters 5 and 7);

. Section 202(8)(3)(A) — accurate estimates of future compliance costs (as reasonably

feasible; Chapter 5);

. Section 202(a)(3)(B) — disproportionate effects on particular regions or segments of the
private sector. EPA projects one meat products site to close as aresult of the costs of the
proposed combination of options and one large company to move into afinancialy

2 The $100 million in annual costs is the same threshold that identifies a "significant regulatory action” in Executive Order 1
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distressed position but no disproportionate effects on a particular region or segments of the
private sector (Chapters 5 and 6);

. Section 202(a)(3)(B) — disproportionate effects on local communities. EPA projects one
meat products site to close as aresult of the costs of the proposed combination of options
and one large company to move into afinancially distressed position but no
disproportionate effects on local communities (Chapter 5) .

. Section 202(a)(4) — estimated effects on the national economy (Chapter 5);

. Section 205(a) — least burdensome option or explanation required (this Chapter).

The preamble to the proposed rule summarizes the extent of EPA's consultation with stakeholders including
industry, environmental groups, states, and local governments (UMRA, sections 202(a)(5) and 204).
Because this rule does not “significantly or uniquely” affect small governments, section 203 of UMRA does

not apply.

Pursuant to section 205(a)(1)-(2), EPA has selected the “least costly, most cost-effective or |east
burdensome alternative” consistent with the requirements of the Clean Water Act (CWA) for the reasons
discussed in the preamble to the rule. EPA isrequired under the CWA (section 304, Best Available
Technology Economically Achievable (BAT), and section 307, Pretreatment Standards for Existing
Sources (PSES)) to set effluent limitations guidelines and standards based on BAT considering factors
listed in the CWA such as age of equipment and facilities involved, and processes employed. EPA isaso
required under the CWA (section 306, New Source Performance Standards (NSPS), and section 307,
Pretrestment Standards for New Sources (PSNYS)) to set effluent limitations guidelines and standards based
on Best Available Demonstrated Technology. EPA determined that the rule congtitutes the least

burdensome alternative consistent with the CWA.
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